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Description 

FIELD OF THE INVENTION 

5 The present invention relates to an inhibitor of endothelin converting enzyme, which comprises a sulfonyurei- 

dopyrazole derivative or a pharmaceutical^ acceptable salt thereof, and to a composition which contains such endothe- 
lin converting enzyme inhibitor as an active agent for treating or preventing various diseases such as a cardiovascular 
disease. 

w PRIOR ART 

Endothelin (hereinafter, it is abbreviated to as "ET") is a strong vasoconstrictive peptide composed of 21 amino acid 
residues, which was isolated from a culture supernatant of vascular endothelial cells (Yanagisawa et. al. Nature, 322, 
411-415, 1 988). It is understood that ET plays an important role physiologically since it exhibits a vasoconstrictive effect 

75 and a cell proliferative effect in vivo, and is produced by various organs such as blood vessels. On the basis of its action, 
ET is believed to be responsible for pathogenesis of diseases such as hypertension, cerebral vasospasm after sub- 
arachnoid hemorrhage, myocardial infarction, arteriosclerosis, renal failure, cardiac failure, asthma, and the like. Fur- 
ther, it is known that ET level in blood of patients of Raynaud's disease, Buerger's disease, Takayasu's disease, 
Kawasaki's disease, cisplatin-induced renal damage, and the like, is significantly elevated when it is compared with that 

20 of normal adults. 

ET is formed in the course of its biosynthesis from big endothelin (hereinafter, it is abbreviated to as big ET) which 
is a precursor having low activity, by a specific protease, ET converting enzyme (hereinafter, it is abbreviated to as 
ECE). Accordingly, it is understood that reduction of the ET biosynthesis by inhibiting ECE is effective to treat and pre- 
vent the various diseases as mentioned above. So far, phosphoramidon, which is produced by Actinomycetes such as 

25 Streotomvces tanashiensis has been known as an inhibitor of ECE. 

Sulfonylureidopyrazole derivatives are described in the treatise of the department of agriculture in Meijo university 
(1992), vol. 28, pp 49-59; Japanese Patent Publication (kokai) No. 47757/1989; Japanese Patent Publication (kokai) 
No. 148482/1987; Indian J. Chem, sect. B (1986), 25B (9) 934-938; Pol. J. Pharmacol. Pharm. (1974), 26 (4), 479-482; 
WO92/10480. However, the activity of these derivatives as an endothelin converting enzyme inhibitor has not been yet 

30 known. 

DISCLOSURE OF THE INVENTION 

Under the circumstances, there is a demand of the exploration for an inhibitor of ECE, said exploration may lead to 
35 development of new agents which are useful in treating and preventing various diseases induced or suspected to be 
induced by ET, for example, cardiac failure such as myocardial ischemia, congestive heart failure, arrhythmia, unstable 
angina, cardiac hypertrophy, hypertension; tracheal constriction such as pulmonary hypertension, asthma; nervous dis- 
order such as cerebral vasospasm, subarachnoid hemorrhage, stroke, cerebral infarction, Alzheimer's disease; parase- 
cretion such as eclampsia; vascular disorder such as arteriosclerosis, Buerger's disease, Takayasu's arteritis, 
40 Raynaud's disease, complication of diabetes mellitus; ulcer such as gastric ulcer; cancer such as lung cancer; damage 
of gastric mucosa; endotoxin shock; sepsis; renal damage such as acute and chronic renal failure; and the like. Thus, 
the aim of the present invention includes the exploration for the inhibitors of ECE and the development of agents which 
are based on such inhibitory action against ECE so as to treat and prevent the various diseases as described above. 
The inventors have studied new inhibitors of ET converting enzyme, and the inventors accomplished the present 
45 invention by finding the fact that compounds of the following formula have the much better inhibitory activities than the 
known compounds as shown above. Specifically, the present invention provides pharmaceutical compositions and 
active compounds of the embodiments (I) to (VI): 

(I) a composition for inhibiting endothelin converting enzyme which comprises a compound of formula (1) or (2): 

so 
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CD 



R 3 R 2 0 



(2) 



75 



wherein 

20 



■ 2 U 

R 3 R O 



A is an oxygen atom or a sulfur atom, cvc | 0 alkyl group, a cycloalkenyl group, an aryl group, 

R1 is an alkyl group, an alkenyl group, an alkynylgroup.acyW P subs ( ituted alkyl group , a substituted 
a heteroarylalkyl group, a heterocychc group -OR . _SR ^ 1 ■ subs tituted cycloalkenyl group, a 
alkenyl group, a substituted a.kyny. f^^SJSSiS^ a substituted aryl group, a substituted 

(CH 2 ) 0 



30 



45 



50 




35 or formula (b): 



_A 2 A 3 A, <^ y» (a) 

(CH 2 ) P 



(CH 2 ) 0 R * 

•N R» < b > 




40 (CH 2 )' 



P 



R2 and B3, wnfch may be the same or different, are ea^^-^SS 
analkynylgroupacyclo^lgroupacyc^^^ ^ . substituted 

group, a substituted alkyl group, a subs ituted jroup _ |oalMalkyl group , a substituted cycloalke- 

R< and R«. «nioh may be th. sanre o. differanl. araeatf ^"'^ . eycl0 „ ke „„ g,oup. an aryl 

nil,0 .roup, an alkyl group, an alkanyl group. "^^VX^jSoJ' . -CS-R' 2 . -CO r R 12 OO* 
oroup. a halarooyclic group, a heta.oa.ylaM group. -OR . N(R )H . 12 ,3 ^smirOjr". - 

R«. -OSrR". -CSO-R' -^'^f " fb^ » ^iSed alkyl group, a oobalilrrtad alkanyl 

b^uS;roa a ^r«~rs^cg^. « « « 
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as shown above; 

R 5 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl 
group, an aryl group, a heterocyclic group, a heteroarylalkyl group, -COR 12 , -CS-R 12 , -C0 2 -R 12 , -CO-S-R 12 
-w^2-n , -^/v^-wi i , -wi M n /ii , -v^oiM^n ;n , -o\w;|-n -, ui -ov^i^n "")« a suostiTuiea aiKyi 
5 group, a substituted alkenyl group, a substituted alkynyl group, a substituted cydoalkyl group, a substituted 

cycloalkenyl group, a substituted cycloalkyialkyl group, a substituted cycloalkenylalkyl group, a substituted aryl 
group, a substituted aralkyl group, a substituted heterocyclic group, or a substituted heteroarylalkyl group, or a 
group of formula (a) or (b) as shown above; 

R 7 and R 71 are the same or different and are each a hydrogen atom, an alkyl group, an alkenyl group, an alky- 
10 nyl group, a cycloalkyl group, a cycloalkenyl group, an aryl group, a heteroarylalkyl group, a heterocyclic group, 

a substituted alkyl. group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl 
group, a substituted cycloalkenyl group, a substituted cycloalkyialkyl group, a substituted cycloalkenylalkyl 
group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, or a substituted 
heteroarylalkyl group, 

is provided that in the case of -N(R 7 )R 71 , then R 7 and R 71 may be combined together with the nitrogen atom to 

which they are attached to form a saturated 3- to 8-membered ring which optionally contains other heter- 
oatoms in the ring; 

A 1 , A 2 , A 3 , and A4 are the same or different and are each a single bond or -CH 2 -, or any two adjacent groups 
of them are combined together to form -CH=CH-, or -C«C-; 
20 R x may be absent, or one or more groups which replaces a hydrogen atom attached to a ring carbon atom, 

and they are the same or different and are each a halogen atom, a nitro group, a cyano group, an alkyl group, 
an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkyialkyl group, a cycloalkenyl group, a 
cycloalkenylalkyl group, an aryl group, an aralkyl group, a heteroarylalkyl group, a heterocyclic group, or -A 5 - 
A6-A 7 -A 8 -R Y ; 

25 0 and p are independently 0 or an integer of any of 1 to 3, provided that o and p are not simultaneously 0; 

J is an oxygen atom, or -S(0) q - in which q is 0, 1 , or 2; 

R 11 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl 
group, an aryl group, a heterocyclic group, a heteroarylalkyl group, a substituted alkyl group, a substituted alke- 
nyl group, a substituted alkynyl group, a substituted cycloalkyl group, a substituted cycloalkenyl group, a sub- 
so stituted cycloalkyialkyl group, a substituted cycloalkenylalkyl group, a substituted aryl group, a substituted 
aralkyl group, a substituted heterocyclic group, or a substituted heteroarylalkyl group; 

A 5 , Ag, A 7 , and A 8 are the same or different and are each a single bond or -CH 2 -, or any two adjacent groups 
of them are combined together to form -CH=CH-. or -OC-; 

R Y is -OR 8 , -N(R 8 )R 9 , -CO-R 8 , -CS-R 8 , -C0 2 -R 8 , -CO-S-R 8 , -CS 2 -R 8 -CS-O-R 8 , -O-CO-R 8 , -O-CS-R 8 -S- 
35 CO-R 8 , -S-CS-R 8 , -CON(R 8 )R 9 , -CSN(R 8 )R 9 , -S(0),-R 8 , -SO r N(R 8 )R 9 , -0-C0 2 -R 8 , or -N(R 8 )-CO-R 9 ; 

I isO, 1, or 2; 

R 8 and R 9 are the same or different and are independently a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkyialkyl group, a cycloalkenylalkyl group, an 
aryl group, an aralkyl group, a heterocyclic group, or a heteroarylalkyl group, 
40 provided that in the case of -N(R 8 )R 9 , -CON(R 8 )R 9 , -CSN(R 8 )R 9 , -S0 2 -N(R 8 )R 9 , or -N(R 8 )-CO-R 9 , then R 8 

and R 9 may be combined together with the nitrogen atom (and carbon atom) to which they are attached to form 
a saturated 3- to 8-membered ring which optionally contains other heteroatoms in the ring, 
provided that R 8 is not a hydrogen atom in the case of -O-CO-R 8 , -O-CS-R 8 , -S-CO-R 8 -S-CS-R 8 -SO-R 8 or 
-S0 2 -R 8 ; 

45 R 12 and R 13 are the same or different and are each a hydrogen atom, an alkyl group, an alkenyl group, an alky- 

nyl group a cycloalkyl group, a cycloalkenyl group, an aryl group, a heteroarylalkyl group, a heterocyclic group, 
a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl 
group, a substituted cycloalkyialkyl group, a substituted cycloalkenyl group, a substituted cycloalkenylalkyl 
group, a substituted aryl group, a substituted aralkyl group, a substituted heteroarylalkyl group, or a substituted 

so heterocyclic group, 

provided that R 12 is not a hydrogen atom, when R 4 or R 6 is -O-CO-R 12 -O-CS-R 12 -S-CO-R 12 , -S-CS-R 12 - 
SO-R 12 or -S0 2 -R 12 ; 

in the above R 1 to R 13 , such substituents on the substituted alkyl group, the substituted alkenyl group, and the 
substituted alkynyl group are the same or different and are each one or more selected from the group consist- 
55 ing of a halogen atom, a nitro group, a cyano group, a cycloalkyl group, a cycloalkenyl group, an aryl group, - 

As-Ag-Ay-As-RX and a group of the formula: 
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10 



15 



20 



25 



30 



35 



40 



.A 3 Ar -^B^ 



R x 



group, or a heterocyclic group; and ^ rvcloalkenvl group, the substituted 

Lch substituents on the substituted <f«f* 

cyc.oalkyla.kyl group, the substituted « the or different and 

a group of the formula: 




^A,A 2 .A s .^a^RX a -.a S «^a^.BH n , fe ac y c M M 0 .o* a c^n >10 ^.a„a n , 
group, or a heterocyclic group; or optionally combined together with the carbon 

Ta^^SS accept acid adcfflon aal, or a.Kal, sah «,a* 

acceptable acid addition salt or alkali salt thereof; 

,„„ . - <■> as 5h <" " a <**'™' M ^ aecepBUe 

acid addition salt or alkali salt thereof; 

provided that the following compounds are excluded. 

i) a compound of the formula: 
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50 
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or 




ii) a compound wherein R 1 is 2-methylphenyl group, and R 5 is hydrogen or an alkyl group, 

iii) a compound wherein R 1 is -NR 7 R 71 , and 

iv) a compound wherein R 1 is a substituted heteroarylalkyl group; 

(IV) a 3-sulfony!ureido-(lH)-pyrazole derivative of formula (2) as shown above, or a pharmaceutical^ acceptable 

acid addition salt or alkali salt thereof; 

provided that the following compounds are excluded: 

i) a compound of the formula: 
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Me 




C0 2 Et 
O 



10 




o 



20 





or 



30 

ii) a compound wherein R 1 is 2-methylphenyl group, and R 5 is hydrogen, 

iii) a compound wherein R 1 is a substituted or unsubstituted pyrazolyl, 

iv) R 1 is a substituted heteroarylalkyl group, 

35 

(V) a compound of formula (1) as shown above, 
wherein: 




40 



45 



50 



A is an oxygen atom or a sulfur atom; 

r 1 is an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalke- 
nyl group a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heteroarylalkyl group, -OR ,-SR .a sub- 
stituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a 
substituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a sub- 
stituted aryl group, a substituted aralkyl group, or a substituted heteroarylalkyl group, or a group of formula (c): 



(CH2) € 

(c) 




(CH2) p 

or formula (d): 
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(CH2) 0 

^N-R 14 (d) 
(CH2) p 



R 2 and R 3 , which may be the same or different, are each a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl group, a cycloalkenylalkyl group, an 
aryl group, an aralkyl group, a heterocyclic group, a heteroarylalkyl group, a substituted alkyl group, a substi- 
tuted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a substituted cycloalkenyl 
group, a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a substituted aryl group, a 
substituted aralkyl group, a substituted heterocyclic group, or a substituted heteroarylalkyl group, or a group of 
formula (c) or (d) as shown above; 

R 4 is a hydrogen atom, a halogen atom, a cyano group, a nitro group, an alkyl group, ah alkenyl group, an alky- 
nyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl group, a cycloalkenylalkyl group, an aryl 
group, an aralkyl group, a heterocyclic group, a heteroarylalkyl group, -N(R 12 )R 13 . -OR 12 , -S(0),-R 12 , -C0 2 - 
R 12 , -CO-R 12 , -CS-R 12 . -O-CO-R 12 , -CON(R 12 )R 13 , -OS0 2 -R 12 . -S0 2 -N(R 12 )R 13 -N(R 12 )-CO-R 13 , a substi- 
tuted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a sub- 
stituted cycloalkenyl group, a . substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a 
substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, or a substituted heteroar- 
ylalkyl group, or a group of formula (c) or (d) as shown above; 

R 5 is an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalke- 
nyl group, a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heterocyclic group, a heteroarylalkyl 
group. -S(0),-R 12 , -C0 2 -R 12 , -CO-R 12 , -CS-R 12 . -CON(R 12 )R 13 , -S0 2 -N(R 12 )R 1 3 a substituted alkyl group, a 
substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a substituted cycloalkenyl 
group, a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a substituted aryl group, a 
substituted aralkyl group, a substituted heterocyclic group, a substituted heteroarylalkyl group, or a group of 
formula (c) or (d) as shown above; 

R 6 is a hydrogen atom, a halogen atom, a cyano group, a nitro group, an alkyl group, an alkenyl group, an alky- 
nyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl group, a cycloalkenylalkyl group, an aryl 
group, an aralkyl group, a heterocyclic group, a heteroarylalkyl group, -N(R 12 )R 13 , -OR 12 , -S(0) r R 12 , -C0 2 - 
R 12 , -CO-R 12 , -CS-R 12 , -O-CO-R 12 -CON(R 12 )R 13 , -0-S0 2 -R 12 , -S0 2 -N(R 12 )R 13 , -N(R 12 ) -CO-R 1 3 a substi- 
tuted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a sub- 
stituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a 
substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, a substituted heteroaryla- 
lkyl group, or a group of formula (c) or (d) as shown above; 

R 7 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl 
group, a cycloalkylalkyl group, a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heterocyclic group, 
a heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a 
substituted cycloalkyl group, a substituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted 
cycloalkenylalkyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, 
or a substituted heteroarylalkyl group; 

0 and p are independently 0 or an integer of 1 to 3, provided that o and p are not simultaneously 0; 
J° is an oxygen atom, or a sulfur atom; 

R 14 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl 
group, a cycloalkenyl group, a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heterocyclic group, a 
heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a sub- 
stituted cycloalkyl group, a substituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted 
cycloalkenylalkyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, 
or a substituted heteroarylalkyl group; 

1 is 0, 1, or 2; 

R 8 and R 9 are the same or different and are independently a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkylalkyl group, a cycloalkenylalkyl group, an 
aryl group, an aralkyl group, a heterocyclic group, or a heteroarylalkyl group; 

R 12 and R 13 are the same or different and are each a hydrogen atom, an alkyl group, an alkenyl group, an alky- 
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10 



15 



SO 



25 



nyl group a cycloalkyl group, a cycloalkenyl group, a cycloalkylalkyl group, a cycloalkenylalkyl group, an aryl 
arouD an aralkyl group, a heterocyclic group, a substituted alkyl group, a substituted cycloalkyl group, a sub- 
stituted cycloalkenyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic 
group, or a substituted heteroarylalkyl group; 

in the above R 1 to R 13 . such substituents on the substituted alkyl group, the substituted alkenyl group, and the 
substituted alkynyl group are the same or different and are each one or more selected from the group consist- 
ing of a halogen atom, a nitro group, a cyano group, a cycloalkyl group, a cycloalkenyl group, an aryl group >■ 
OR 8 -N(R 8 )R 9 , -CO-R 8 . -CS-R 8 . -C0 2 -R 8 , -O-CO-R 8 , -CONR 8 R 9 , -S(0),-R 8 . -SO r N(R 8 )R 9 . and -N(R 8 )-CO- 
R^* and 

such substituents on the substituted cycloalkyl group, the substituted cycloalkenyl group, the substituted 
cycloalkylalkyl group, the substituted cycloalkenylalkyl group, the substituted aryl group, the substituted aralkyl 
qroup the substituted heterocyclic group, and the substituted heteroarylalkyl group are the same or different 
and are each one or more selected from the group consisting of a halogen atom, a nitro group, a cyano group, 
an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl 
group a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heteroarylalkyl group. -OR , -N(R )R . -CO- 
R 8 -CS-R 8 -C0 2 -R 8 , -O-CO-R 8 , -CONR 8 R 9 . -S(0),-R 8 . -S0 2 -N(R 8 )R s , and -N(R 8 )-CO-R 9 . 
provided that i) when R 4 is the hydrogen atom, then R 1 is 4-chlorophenyl or 2-methylphenyl. ii) when R is the 
alkyl group, then R 4 is the cyano group, and iii) the compound of the formula: 




is excluded; 

or a pharmaceutically acceptable acid addition salt or alkali salt thereof; and 

(VI) a compound of formula (2) as shown above. 
35 wherein: 

A is an oxygen atom or a sulfur atom; 

R 1 is an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalke- 
nyl group a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heteroarylalkyl group. -OR . -SR . a sub- 
stituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a 
substituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a sub- 
stituted aryl group, a substituted aralkyl group, or a substituted heteroarylalkyl group, or a group of formula (c) 
or (d) as shown above; 

R 2 and R 3 which may be the same or different, are each a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl group, a cycloalkenylalkyl group, an 
aryl group, an aralkyl group, a heterocyclic group, a heteroarylalkyl group, a substituted alkyl group, a substi- 
tuted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a substituted cycloalkenyl 
group a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a substituted aryl group, a 
substituted aralkyl group, a substituted heterocyclic group, or a substituted heteroarylalkyl group, or a group of 
so formula (c) or (d) as shown above; 

R 4 is a halogen atom, a cyano group, a nitro group, an alkyl group, an alkenyl group, an alkynyl group, a 
cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl group, a cycloalkenylalkyl group an aryl group an 
aSS group, a heterocyclic group, a heteroarylalkyl group, -N(R 2 )R 3 . -OR 2 -S(0) r R 12 . -COrR^-CO- 
R* ' -CS-R 12 -O-CO-R 12 -CON(R 12 )R 13 , -OS0 2 -R 12 . -S0 2 -N(R 12 )R 13 . -N(R 12 )-CO-R 13 . a substituted alkyl 
group a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a substituted 
cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a substituted aryl 
group, a substituted aralkyl group, a substituted heterocyclic group, a substituted heteroarylalkyl group, or a 
group of formula (c) or (d) as shown above; 



40 



45 
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R 5 is an alkenyl group, an alkynyl group, a cycloalkyi group, a cydoalkylalkyl group, a cycloalkenyl group, a 
cycloalkenylalkyi group, an aryi group, an aralkyl group, a heterocyclic group, a heteroarylalkyl group, -S(0) r 
R 12 , -C0 2 -R 12 -CO-R 12 -CS-R 12 , -CON(R 12 )R 13 , -S0 2 -N(R 12 )R 13 , a substituted alky! group, a substituted 
aikenyi group, a substituted aikynyi group, a subsiiiuted cycioaikyi group, a substituted cycioaikenyi group, a 
substituted cydoalkylalkyl group, a substituted cycloalkenylalkyi group, a substituted aryl group, a substituted 
aralkyl group, a substituted heterocyclic group, a substituted heteroarylalkyl group, or a group of formula (c) or 
(d) as shown above; 

R 6 is a hydrogen atom, a halogen atom, a cyano group, a nitro group, an alkyl group, an alkenyl group, an alky- 
nyl group, a cycloalkyi group, a cydoalkylalkyl group, a cycloalkenyl group, a cycloalkenylalkyi group, an aryl 
group, an aralkyl group, a heterocyclic group, a heteroarylalkyl group, -N(R 12 )R 13 , -OR 12 , -S(0) r R 12 , -C0 2 - 
R 12 , -CO-R 12 , -CS-R 12 , -O-CO-R 12 -CON(R 12 )R 13 , -O-S0 2 -R 12 -S0 2 -N(R 12 )R 13 -N(R 12 ) -CO-R 13 , a substi- 
tuted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyi group, a sub- 
stituted cycloalkenyl group, a substituted cydoalkylalkyl group, a substituted cycloalkenylalkyi group, a 
substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, a substituted heteroaryla- 
lkyl group, or a group of formula (c) or (d) as shown above; 

R 7 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyi group, a cycloalkenyl 
group, a cydoalkylalkyl group, a cycloalkenylalkyi group, an aryl group, an aralkyl group, a heterocyclic group, 
a heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a 
substituted cycloalkyi group, a substituted cycloalkenyl group, a substituted cydoalkylalkyl group, a substituted 
cycloalkenylalkyi group, a substituted aryl group, a substituted aralkyl group, a substituted heterocydic group, 
or a substituted heteroarylalkyl group; 

0 and p are independently 0 or an integer of 1 to 3, provided that o and p are not simultaneously 0; 
J ° is an oxygen atom, or a sulfur atom; 

R 14 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyi group, a cydoalkylalkyl 
group, a cycloalkenyl group, a cycloalkenylalkyi group, an aryl group, an aralkyl group, a heterocyclic group, a 
heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a sub- 
stituted cycloalkyi group, a substituted cycloalkenyl group, a substituted cydoalkylalkyl group, a substituted 
cycloalkenylalkyi group, a substituted aryl group, a substituted aralkyl group, a substituted heterocydic group, 
or a substituted heteroarylalkyl group; 

1 is 0, 1, or 2; 

R 8 and R 9 are the same or different and are independently a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyi group, a cycloalkenyl group, a cydoalkylalkyl group, a cycloalkenylalkyi group, an 
aryl group, an aralkyl group, a heterocyclic group, or a heteroarylalkyl group; 

R 12 and R 13 are the same or different and are each a hydrogen atom, an alkyl group, an alkenyl group, an alky- 
nyl group, a cycloalkyi group, a cycloalkenyl group, a cydoalkylalkyl group, a cycloalkenylalkyi group, an aryl 
group, an aralkyl group, a heterocyclic group, a substituted alkyl group, a substituted cycloalkyi group, a sub- 
stituted cycloalkenyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic 
group, or a substituted heteroarylalkyl group; 

in the above R 1 to R 13 , such substituents on the substituted alkyl group, the substituted alkenyl group, and the 
substituted alkynyl group are the same or different and are each one or more selected from the group consist- 
ing of a halogen atom, a nitro group, a cyano group, a cycloalkyi group, a cycloalkenyl group, an aryl group, - 
OR 8 , -N(R 8 )R 9 , -CO-R 8 , -CS-R 8 , -C0 2 -R 8 , -O-CO-R 8 , -CONR 8 R 9 , -S(0),-R 8 , -S0 2 -N(R 8 )R 9 , and -N(R 8 )-CO- 
R 9 ;and 

such substituents on the substituted cycloalkyi group, the substituted cycloalkenyl group, the substituted 
cycloalkynyl group, the substituted cycloalkenylalkyi group, the substituted aryl group, the substituted aralkyl 
group, the substituted heterocyclic group, and the substituted heteroarylalkyl group are the same or different 
and are each one or more selected from the group consisting of a halogen atom, a nitro group, a cyano group, 
an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyi group, a cydoalkylalkyl group, a cycloalkenyl 
group, a cycloalkenylalkyi group, an aryl group, an aralkyl group, a heteroarylalkyl group, -OR 8 , -N(R 8 )R 9 , -CO- 
R 8 -CS-R 8 , -C0 2 -R 8 , -O-CO-R 8 -CONR 8 R 9 . -S(0) r R 8 -S0 2 -N(R 8 )R 9 , and -N(R 8 )-CO-R 9 ; 
or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 

Various groups on the compounds of the present invention are illustrated by the following descriptions. 

The term "alkyl group" includes a straight or branched chain alkyl group having one to eight carbon atoms, such as 
methyl, ethyl, propyl. 2-propyl, butyl. 2-butyl. 2-methylpropyl. 1,1-dimethylethyl, pentyl. hexyl. heptyl, or octyl. 

The preferable substituted alkyl groups include the cydoalkylalkyl group, the cycloalkenylalkyi group, the aralkyl 
group, and the like. 

The term "alkenyl group" includes a straight or branched chain alkenyl group having two to eight carbon atoms, 
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u „w. a .M ? nrooenvl 1-butenyl 2-butenyl. 3-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl. 4-pentenyl, 1-hexe- 
r 2 a he V xS 1!S£Z l-htin; S^exenyl. 1-hepteny,. 2-heptenyl. 3-heptenyl, 4-heptenyl. 5-heptenyl. 6-hepteny., 
1 nrtenvl 2-octenyl 3-octenyl, 4-octenyl, 5-octenyl. 6-octenyl. or 7-octenyl. 

CtPr^Znvl aroup" includes a straight or branched chain alkynyl group having two to eight carbon atoms, 
The term a Ikynyl group mc muo b Lpentynyl. 2^entynyl. 3-pentynyl. 4-pentynyl. 

t^ynyT Thex Z^^^^^ 2-heptynyl. 3-heptyny.. 4-heptyny.. 5-heptynyi. 6- 

^'^^t^^^^^ 3 - ~ - such as cycopropy,, 
pyJe Z "o^Se^. cUhexy, methyl, «■ cyc^methy,. cyCopropyie- 

1 Jtopent^ 1-cyc.ohexeny,, 2-cyc.ohexenyl, 3«yc.ohexeny1. 1-hepteny., 2-hep- 

^ V ^J2S 7cvdo D e^tenylmethyl 2-cyclopentenylmethyl, 3-cyclopentenylmethyl, 1 -cyclohexenylmethy . 2- 
cyc obutenylm^ ;^ e ^^^' ^^^en;,^,, 2 -c yc loheptenylmethy.. 3-cyc.oheptenylmethyl, A- 
cycohexenylmethyL 3 "5 S3 ^ESS2SSJ™Sti SU^o^M^lnwrtt^l. 3-cyclooctenylmethyl. 4-cyclooctenylmethyl. 1- 
cycloheptenylmetoyl, et " y '' c , * tenyleth y y , 3 -cyclopentenylethyl, 1-cyclohexenylethyl, 2-cyclohexe- 

cvclooctenvlethyl 2-cyclooctenylethyl. 3-cyclooctenylethyl. or 4-cyclooctenylethyl 
" Jm " y group" includes an aryl group having 6 to 10 carbon atoms, such as phenyl or naphthyh 

° X TesSura U S hlteTocyc.ic groups indude 2-piperaziny., 1-morpho.iny.. 2-morpho.inyl, 3-morpho.iny., morpho.ino. 

and the i like^ heterocyclic groups include imidazoline-2-yl and the like. 

S!t^2eraarT^p- includes a 5- or 6-membered cyclic ring system containing one to four nrtrogen atoms, 
, ; ^imhofS cSc svSem containing one or two nitrogen atoms as well as one oxygen atom or one sulfur 

Jtom^m" 

«JT alHla 1 10 Til elected cyclic ring system containing one 10 lour nitrogen atoms, a 5- o, "J 
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piperazin-1 -ylsulfonyl, in the case of -S0 2 -N(R 8 )R 9 ; 2-pyrrolidinon-l-yl, 3-oxo-4-morpholino, in the case of -N(R 8 )-CO- 
R 9 ; and the like. 

The term "halogen atom" includes a fluorine, chlorine, bromine, or iodine atom. 

The ierm "4- io S-memb6i ed ring optionally containing oil ier heteroatoms, which is formed by combining any sub- 
5 stituents attached to the adjacent carbon atoms together with the carbon atoms to which they attached" in the case of 
the substituted cycloalkyl group, the substituted cycloalkenyl group, the substituted cycloalkylalkyl group, the substi- 
tuted cycloalkenylalkyl group, the substituted aryl group, the substituted aralkyl group, the substituted heterocyclic 
group, or the substituted heteroarylalkyl group, includes a 4- to 8-membered. unsaturated or saturated cyclic ring sys- 
tem containing carbon atoms and 0-2 heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur 
io atoms, which ring system is fused to a cycloalkyl group, a cycloalkenyl group, an aryl group, a heterocyclic group, or the 
like to form a fused ring. Such rings include perhydroindol-5-yl, perhydrobenzofuran-5-yl as the substituted cycloalkyl 
group; 2, 3, 4, 5, 6, 7-hexahydro-(l H)-indol-5-yl, 5, 6, 7, 8-tetrahydroquinolin-7-yl as the substituted cycloalkenyl group; 
perhydroindol-5-ylethyl, perhydrobenzofuran-5-ylethyl as the substituted cycloalkylalkyl group; 2, 3, 4, 5, 6, 7-hexahy- 
dro-(1H)-indol-5-ylethyl, 5, 6, 7, 8-tetrahydroquinolin-7-ylethyl as the substituted cycloalkenylalkyl group; 2, 3KJihydro- 
75 (1 H)-indol-5-yl, 2, 3-dihydrobenzofuran-6-yl, 1, 3-dioxaindan-4-yl as the substituted aryl group; 2, 3-dihydro-(1 H)-indol- 
5-ylmethyl, chroman-6-ylmethyt as the substituted aralkyl group; 5, 6, 7, 8-tetrahydroquinazolin-6-yl as the substituted 
heterocyclic group; 5, 6, 7, 8-tetrahydroquinazolin-6-ylethyl as the substituted heteroarylalkyl group; and the like. 

Preferred groups in R 1 include cyclohexyl, phenyl, 2-naphthyl, 3-naphthyl, 3-tolyl, 4-tolyl, 3-ethylphenyl, 4-ethylphe- 
nyl, 3-isopropylphenyi, 4-isopropylphenyl, 3-isobutylphenyl, 4-isobutylphenyl, 3-n-butylphenyl, 4-n-butylphenyl, 3-meth- 
20 oxyphenyl, 4-methoxyphenyl, 3-n-propylphenyl, 4-n-propylphenyl, 3-chlorophenyl, 4-chlorophenyl, 3-bromophenyl, 4- 
bromophenyl, benzyl, and the like. 

Preferred groups in R 2 include hydrogen, methyl, benzyl, and the like. 
Preferred groups in R 3 include hydrogen, methyl, 2-methoxyethyl, benzyl, and the like. 
Preferred groups in R 4 include hydrogen, cyano, and the like. 
25 Preferred groups in R 5 include vinyl, ethyl, n-propyl, isopropyl, cyclohexyl, cyclopentyl, phenyl, a substituted phenyl, 

thiophen-2-yl, thiophen-3-yl. furan-2-yl, furan-3-yl, tetrahydro-(4H)-pyran-4-yl, and the like. 

Preferred groups in R 6 include hydrogen; analkyl such as methyl, ethyl, n-propyl, isopropyl, or n-butyl; and a sub- 
stituted alkyl such as cyanomethyl, methoxycarbony I methyl, or ethoxycarbonylmethyl; and the like. 

Some compounds of the present invention have one or several asymmetric carbon atoms, and can thus exist in the 
30 form of stereoisomers. The compounds of the invention encompass a mixture of individual stereoisomer, and an iso- 
lated one. 

The compounds of formula (I) may be prepared according to the procedure, for example, as illustrated in the follow- 
ing schemes: 



35 (A) 




wherein A, R 1 , R 3 , R 4 , R 5 , and R 6 are as defined above, R 2, has the same meaning as R 2 provided that R 2 ' does 
not denote a hydrogen atom, W is a leaving group which may be easily replaced via nucleophilic reaction. 
so Compound (1b) may be synthesized by reacting compound (1a) with one to five equivalents of compound (3) 

in a conventional solvent under cooling, at room temperature or under heating in the presence of an appropriate 
base. 

In the above reaction, the base includes an inorganic base such as lithium hydroxide, sodium hydroxide, potas- 
sium hydroxide, sodium carbonate, sodium bicarbonate, potassium carbonate, potassium bicarbonate; a metal 
55 hydride such as sodium hydride, lithium hydride, potassium hydride, calcium hydride; an organometallic base such 
as butyl lithium, phenyl lithium, sodium ethoxide, sodium methoxide, sodium terf-butoxide, potassium te/?-butoxide, 
lithium amide, lithium (di-isopropyl)amide; an organic base such as triethylamine, pyridine, di-isopropylethylamine. 
The solvent includes aromatic hydrocarbons such as benzene, toluene; halogenated hydrocarbons such as dichlo- 
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%^m P ounds of formula (1a) of the present invention can be prepared according to the procedures, for 
example, as ^^^^^J^^i m ^ (4) w*h onetofive equivalents of com- 
KTaTnven^ at room temperature or under heating in the presence or 

absence of a base, as shown in the following scheme. 



O 

4 A =C=N-S-R 1 R 6 \ / R4 A 

Vf ^ k ° H 6 



(4) 



(la) 



In the above reac«on_ie biC arbonate. potassium carbonate, potass.um b.carbonate, a metal 

The solvent Modes 

and oneVo live equivalents of compound (7). as shown in the following scheme. 



R 6 v 



R 5 R 3 (6) (la) 



(4) 



whereinAR 1 R 3 R 4 R^ and R 6 are as defined above. Y and Z are a leaving group which may be easily replaced 
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ence of an appropriate base, to yield compound (8), which is then reacted with one to five equivalents of compound 
(6) in an inert solvent under cooling, at room temperature or under heating in the presence of an appropriate base, 
as shown in the following scheme. 




(la) 



wherein A, R 1 , R 3 , R 4 , R 5 , R 6 , Y and Z are as defined above. 

The base and the solvent as used in the reaction are similar to those as described in the above item (B). 
(E) Alternatively, the compounds of formula (1a) may also be obtained by reacting compound (6) with one to five 
equivalents of compound (7) in an inert solvent under cooling, at room temperature or under heating in the pres- 
ence of an appropriate base, to yield compound (9), which can then be reacted with one to five equivalents of com- 
pound (4) in an inert solvent under cooling, at room temperature or under heating in the presence of an appropriate 
base, as shown in the following scheme. 




(la) 

wherein A, R 1 . R 3 , R 4 , R 5 , R 6 , Y and Z are as defined above. 
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T^sea^eso™^ 

The leaving groups Y and Z on ^^^^1^% substituted aryloxy group, 1-imidazolyl 
ilarCCounds (4) may be prepared according to the procedure as shown in the fo..owing scheme. 



R 6 CN 

r>°(/r 4 
(H) 



R 5 -NHNH 2 
(12) 




R 



R 5 

(10) 





N 



~NH 
R 3 



(4") 



ass sl b . ."Si — P .) 

under heating in the presence of an acid or a base, ^rmedjate (10) V ^ ^ pub)ication 

procedures described in a literature^ for example, J. Oj ^ 35 (1992) , chemical Abstract 56, 

fkokai) No. 195376/1987, Aust. J. Chem .42, 747. ^'^^^Xkai) No 1 15581/1985, J. Med. Chem. 34. 
459. (1962), U.S. Patent No. «^-*P^E^2S5E K Chem. Soc. 81 . 2456. (1959), Chem- 
2892. 1991). Japanese Patent Pub**™ ^f^™*^'^ 58 6155. (1993). 
ical abstract. 79. 146518, Heterocycle* 26 613 (1^7 .and ^g ^ tQ fjve 9qjMMs 0 f corn- 

Starting compounds W can be -"*Z*»™*^ £ESl£i or under heating in the presence of an 
pound (13) in a conventional solvent under cooling, at ;» m J^™" compound (10) with compound (14). 
IWiate base, or by reductive N - a ' k ^ base such as .ithium hydrox- 

,n the reaction between compounds (10) and 13) the *ase incu « potassium carbonate, potas- 

ide. sodium hydroxide, potassium "y d ™ de J potassium hydride, calcium hydride, an 

sium bicarbonate; a metal hydr.de such as ^'^.^^^^e sodium methoxide. sodium ferf-butox- 
organometallic base such as butyl hhum. ^J^E^ base such as triethy.amine. pyri- 

ide. potassium terf-butoxide. lithium am,de. lithium ^^^^ s J ch as benzen e. toluene; halogenated 
dine "di-isopropylethylamine. The ^'"^"^^SS^TSmid- such as dimethylformamide. 

^hyl^ 

fa hydrogen atmosphere in the presence £ " *J2^^ (2a) w»h one tof ive equiv- 

encTofan appropriate base, as shown in the following scheme. 
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R S=< R4 a 

b A 2, U 

(2b) 



wherein A, R 1 , R 2 ', R 3 , R 4 , R 5 , R 6 , and W are as defined above. 

The base and the solvent as used in the reaction are similar to those as described in the above item (A). 

The compounds of formula (2a) of the present invention may be prepared according to the procedures, for 
example, as illustrated in any of the following schemes (H) to (K). 

(H) Compounds (2a) of the present invention may be obtained by reacting compound (54) with one to five equiva- 
lents of compound (5) in a conventional solvent under cooling, at room temperature or under heating in the pres- 
ence or absence of a base, as shown in the following scheme. 



>=f ft o 

R S ^""N N N — S — R 1 
f 3 H M 
R 3 O 

(2a) 

wherein A, R 1 , R 3 , R 4 , R 5 , and R 6 are as defined above. 

The base and the solvent as used in the reaction are similar to those as described in the above item (B). 
(I) Alternatively, compounds (2a) of the present invention may also be obtained by reacting compound (54) with one 
to five equivalents of compound (6) in an inert solvent under cooling, at room temperature or under heating in the 
presence of a base and compound (7), as shown in the following scheme. 




wherein Y, Z, A, R 1 , R 3 , R 4 , R 5 , and R 6 are as defined above. 

The base and the solvent as used in the reaction are similar to those as described in the above item (B). 
(J) Alternatively, compounds (2a) of the present invention may also be obtained by reacting compound (18) with 
one to five equivalents of compound (7) in an inert solvent under cooling, at room temperature or under heating in 
the presence of an appropriate base, to yield compound (19), which is then reacted with one to five equivalents of 
compound (6) in an inert solvent under cooling , at room temperature or under heating in the presence of an appro- 
priate base, as shown in the following scheme. 



N 



N 



II 



N — S — R 

H & 



(2a) 




18 



R 4 



13 



(18) 
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Y^Z 



ii ^ r a 




O (6) R 5 ^ N N N-S R 

R 3 O 



(2a) 



wherein Y, Z. A, R 1 , R 3 . R • R • and R s are as def.ned above. ^ 

The base and the solvent as used in the reason are compound (6) with one 

(K) Alternatively, compounds (2a) of the present r^^^^^J^ui or under heating in the 
ioiive equivalents of compound (7) -n an "^J^^^^, wi * compound (18) in an inert so.- 

=co^ 



following scheme. 



V z ft 0 

H.N-'s-R 1 H JJ 



(6) 



(9) 



* w R 

^A. rv t=T ft o 

(18) R 3 rS/N-^n^N-S-R 1 



rV /R 4 



• H II 
R O 



(2a) 



wherein Y. Z, A, R\ R 3 . R 4 . R 5 . and R 6 ^^o^are^mHar to those as described in the above item (B). 
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(23) 

wherein R 3 \ R 3 ", R 3 '", R 4 , R 5 , R 6 , R 10 , and W are as defined above, and R 20 is an alkyl group. 

The intermediates of formula (20) are commercially available, or may be obtained by reacting compound (1 1) 
with one to five equivalents of compound (22) in a conventional solvent under cooling, at room temperature or 
under heating in the presence of an acid or a base, to yield compound (21), which is then hydrolyzed in a conven- 
tional solvent in the presence of an acid or a base, as shown in the above scheme. The intermediates (20) may also 
be synthesized according to the procedure described previously, for example, Aust. J. Chem., 44, 1795, (1991). 

Starting compounds (23) can be obtained by reaction of compound (20) with one to five equivalents of com- 
pound (13) in a conventional solvent under cooling, at room temperature or under heating in the presence of an 
appropriate base, or by reductive N-alkylation of one to five equivalents of compound (20) with compound (14). 

In the reaction between compounds (1.3) and (20), the base includes an inorganic base such as lithium hydrox- 
ide, sodium hydroxide, potassium hydroxide, sodium carbonate, sodium bicarbonate, potassium carbonate, potas- 
sium bicarbonate; a metal hydride such as sodium hydride, lithium hydride, potassium hydride, calcium hydride; an 
organometallic base such as butyl lithium, phenyl lithium, sodium ethoxide, sodium methoxide, sodium fert-butox- 
ide, potassium ferf-butoxide, lithium amide, lithium (di-isopropyl)amide; an organic base such as triethylamine, pyri- 
dine, di-isopropylethylamine. The solvent includes aromatic hydrocarbons such as benzene, toluene; halogenated 
hydrocarbons such as dichloromethane, chloroform, 1, 2-dichloroethane; amides such as dimethylformamide, 
dimethylacetamide; ethers such as tetrahydrofuran, ether, 1, 4-dioxane, 1, 2-dimethoxyethane; basic solvents such 
as pyridine; and mixtures thereof. 

Reductive N-alkylation of compound (20) with compound (14) may be accomplished by reaction of compounds 
(14) and (20) in a conventional solvent under cooling, at room temperature or under heating in the presence of 
sodium cyanoborohydride and an appropriate acid, or by catalytic reduction of compound (20) with compound (14) 
in a hydrogen atmosphere in the presence of an appropriate acid and catalyst. 

. During the reactions (A) to (L) as mentioned above, compounds which have a reactive group such as hydroxyl, car- 
boxyl, amino, thiol, and the like may be previously protected by an appropriate protecting group, so that after performing 
the reactions, removal of such protecting group yields a desired compound. 

Such protecting group as used herein may be a protecting group conventionally used in the field of organic chem- 
istry, and incorporation and removal of such protecting group can be performed according to the conventional proce- 
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10 



15 



d»«e.S.a..czezan*e.Pro,ee^G^mO^ 

Protecting groups to, ^ a 7^ 4 P ^^S^ L. Proig groups for the carboxyl 

acetyl group, benzoyl group, benzyl group, 4 ^^'f 9 °* „ (W Rn-tutyl gro*. benzyl group, and 
group include methyl group, ethyl group, propyl g oup, <J°££3 Tgro*. beozyloxycarbooyl. grpup. acetyl 
?he L. Protecting groups to, the «J£ ^SeLS g*up include benzyl group, dlphenyl- 

ficafcn p,ooedu,ee commonly ueed ,n orgamo Cheney. "^^iM % a|so M usea ,„ me next step enthout 
in t» ^ «- 8 J- «c^oi~oan ex*, in the torn, * addit.ee sue* aa hydrate or 
as those prepared in the following preparations and examples. 
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0 


2-CI-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


2-Pyridyl- 


U 


£-LI-rn- 


11 

-n 


-H 


-CN 


4-F-Ph- 


3-Pyridyl- 




2-Cl-Ph- 


_u 

n 


-U 


-I- IN 


H r r n 


■t-rynayi- 


0 


2-CI-Ph- 


-H 


-H 


-CN 


4.p_Ph- 


2-Furyl- 


0 


2-Cl-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


3-Furyi- 


0 


2-CI-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


2-Thienyl- 


0 


2-CI-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


3-Thienyl- 


0 


2-CI-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


-CH 2 CN 


0 


2-CI-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


-CH 2 C0 2 Et 


0 


2-Ci-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


-CH 2 C0 2 H 


0 


2-C!-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


-(CH 2 ) 2 0H 


0 


2-CI-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


-(CH 2 ) 2 OMe 


0 


2-CI-Ph- 


-H 


-H 


-CN 


4-F-Ph- 


-(CH 2 ) 2 NMe 2 
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Table 128 



0 4-CI-Ph- 

0 4-CI-Ph- 

0 4-CI-Ph- 

0 4-OPh- 

0 4-Cl-Ph- 

0 4-CI-Ph- 

0 4-Cl-Ph- 

0 4-CI-Ph- 

0 4-CI-Ph- 

0 4-CI-Ph- 

0 4-CI-Ph- 

0 4-CI-Ph- 

0 4-CI-Ph- 

0 4-Cl-Ph- 
0 4-CI-Ph- 
0 4-CI-Ph- 
0 4-Cl-Ph- 
0 4-Cl-Ph- 
O 4-Cl-Ph- 
0 4-C!-Ph- 
0 4-CI-Ph- 
0 4-CI-Ph- 
0 4-O-Ph- 



R 2 


•3 

R 


~4 

R- 


R 


R 6 


-H 


-H 


-CN 


4-F-Ph- 


Mc* 


-H 


-H 


-CN 


4-F-Ph- 


hi- 


-H 


-H 


-CN 


4-F-Ph- 


n Dr- 


-H 


-H 


-CN 


4-F-Ph- 


»Dr 

rf- 


-H 


-H 


-CN 


4-F-Ph- 


Bu- 


-H 


-H 


-CN 


4-F-Ph- 


Bu- 


-H 


-H 


-CN 


4-F-Ph- 


CF 3 - 


-H 


-H 


-CN 


4-F-Ph- 


Cyclopentyl- 


-H 


-H 


-CN 


4-F-Ph- 


Cyclohexyl- 


-H 


-H 


-CN 


4-F-Pn- 


Ph- 


-H 


-H 


-CN 




2-Pyridyl- 


-H 


-H 




4-F-Ph- 


3-Pyridyl- 


-H 

n 


-H 


-CN 


4-F-Ph- 


4-Pyridyl- 


-H 


-H 


-CN 


4-F-Ph- 


2-Furyl- 


-H 


-H 


-CN 


4-F-Ph- 


3-Furyl- 


-H 


-H 


-CN 


4-F-Ph- 


2-Thienyl- 


-H 


-H 


-CN 


4-F-Ph- 


3-Thienyl- 


-H 


-H 


-CN 


4-F-Ph- 


-CH 2 CN 


-H 


-H 


-CN 


4-F-Ph- 


-CH 2 C0 2 Et 


-H 


-H 


-CN 


4-F-Ph- 


-CH 2 C0 2 H 


-H 


-H 


-CN 


4-F-Ph- 


-(CH 2 ) 2 0H 


-H 


-H 


-CN 


4-F-Ph- 


-(CH 2 ) 2 0Me 


-H 


-H 


-CN 


4-F-Ph- 


• -(CH 2 ) 2 NMe 2 



If necessary, the compounds of ^ (1) or » ^SSSS^^ 
ceutically acceptable acid addition salts or ^^^^S^ the like; those formed with organic 
with inorganic acids such as hydrochlor.de. ^ S J f c ^, e malate , tartrate , aspartate, glutamate, and 

carboxylic acid such as formate, acetate fumarate, "^^^^SJn^ltonate. p-to.uenesulfonate. hydroxy- 
the like; those formed with sulfon.c acds such a * acceptab.e alkali addition salts 

benzenesulfonate. dihydroxybenzenesuHonate. ^^^^^ESmS Lgnesium salts, and the like. 
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orally in the form employed commonly in the art, such as, for example, powders, granules, tablets, capsules, syrups, 
suspensions, and the like. Alternatively/the compounds can also be administered parenterally in the form of. for exam- 
ple, injectable solutions, emulsions or suspensions. The compounds can also be administered by rectal route in the 
form of suppositories. Such suitable formulations can be prepared by combining the active ccrnpounds with conven- 
tional carriers, excipients. binders, stabilizing agents, or diluents, which are acceptable. The injectable formulations can 
additionally contain buffers, solubilizing agents, or isotonizating agents, which are acceptable. Such formulations can 
be prepared by conventional procedures. Doses and frequencies vary depending on, for example, the disease and con- 
dition to be treated, the age and weight, a method for administration and the like, and a typical daily dose for adults may 
range 0.1 mg to 2000 mg, preferably, 1 to 200 mg, which is administered at a time or in portions. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The following preparations, formulations, and experiments are presented for purpose of further illustration of the 
invention, and such examples are not intended to be limiting the invention in any respect. 

Preparation 1 

Synthesis of 4-cyano-1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

To a solution of 5-amino-4-cyano-1-phenyl-(1H)-pyrazole (471 mg, 2.257 mmol) [compound described in J. Org. 
Chem., 1240, 21 , (1956)] in dichloromethane (15 ml) was added dropwise 4-toluenesulfonyl isocyanate (523 mg, 2.652 
mmol) at 0°C while stirring. The solution was stirred for 7.7 hours while allowing to warm gradually up to room temper- 
ature. The precipitated crystals were filtered off, washed with dichloromethane, and dried in vacuo, to yield desired 4- 
cyano-1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole (820 mg, 84.1 %). 

Melting point: 162-164°C. 

Preparation 2 

Synthesis of 1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-{1 H)-pyrazoie [compound described in Pol. J. Pharmacol. Pharm 
(1974), 26 (4), 479-482] 

According to a procedure substantially same as that in Preparation 1 , 5-amino-1 -phenyl-(1 H)-pyrazole and 4-tolue- 
nesulfonyl isocyanate were reacted to yield 1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole. Melting point" 160- 
163°C. 

Preparations 

Synthesis of 3-methyl-l-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(lH)-pyrazole [compound described in Pol. J. Pharma- 
col. Pharm. (1974), 26 (4), 479-482] 

. According to a procedure substantially same as that in Preparation 1, 5-amino-3-methyl-1-phenyl-(1H)-pyrazole 
[compound described in J. Org. Chem. 6155, 58, (1993)] and 4-toluenesulfonyl isocyanate were reacted to yield 3- 
methyl-1-phenyl-5-{3-(4-toluenesulfonyl)ureido)-(1H)-pyrazole. Melting point: 145-147°C. 

Preparation 4 

Synthesis of a sodium salt of 4-cyano-1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Example 44 hereinafter, a sodium salt of 4-cyano-1 -phenyl - 
5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole was obtained from 4-cyano-1-phenyl-5-{3-(4«toluenesulfonyl)ureido}- 
(IH)-pyrazole. 

IR(KBr) 3420, 2235. 1638. 1531, 1498. 1282, 1138 cm' 1 . 
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Preparations 

Synthesis of 3-{3-(4-to.uenesulfony.) U re W o}-(1H)-pyra 2 o.e [compound described in the treatise of the department of 

agriculture in Meijo university 28, 49-59. (1992)] 

! , « , a mino Y 1 HVovrazole (3 830 g, 46.095 mmol) in a mixture of dichloromethane (20 ml) and tetrahy- 

To a solution of 3-ammo-(i hj pyrazoie vo.oou y, « # ^443 mmo n at 0°C, and the mixture was 

drofuran (20 ml) was added dropwise 2 hours while allowing to 

stirred at 0°C for 40 minutes. After removing an c ^ a J"^J}° was recrystallized from dichlo- 

toluenesulfonyl)ureido}-(lH)-pyrazole. 

IR(KBr)3332. 1699. 1507. 1145. 1088 cm" 1 . 

15 Preparation 6 

4-ethoxycarbonyl-3- { 3-(4-to.uenesu.fony,)ureido)-(1H)-pyrazole l com^ 

of agriculture in Meijo university 28. 49-59. (1992)] 

j ~,r-,,nio /<; ^ a 34 049 mmol) in a mixture of dichloromethane 
„ To . ^^r^^^S'J^'^^^X^J. (5.50 m,, 35.977 ™*0 * 0-O. 

25 (IH)-pyrazole. 

IR (KBr) 3310. 1737. 1668. 1596. 1500. 1352. 1279. 1 148. 1 121. 1089. 944 cm" 1 . 
Preparation? 

Synthesis of 4-carboxy-3-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

To a solution of -thoxycar^^ SS£££ 
(60 ml) was added 40 ml of a 10N aqueous soUition , ^^^^^^^^^coM^m 
stirred for 60 minutes at room temperature, and l»M»* ^jS^^'^Mml crystals were filtered 

(787 m9 ' 

53.0%). 

40 IR (KBr) 3271, 1720, 1599, 1510. 1352, 1280, 1155, 1090 cm" 1 . 

Example 1 

Synthesis of 4-cyano-1-phenyl-5-{(3-benzenesulfonyl)ureido)-(1 H)-pyrazole 
cyano-1 -phenyl-5-{(3-ben2enesulfonyl)ureido}-(1 H)-pyrazole. 



30 



35 



so Melting point: 159-161°C. 



55 



Example 2 

Synthesis of 4-cyano-1-(2-pyridyl)-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 
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Melting point: 253-256 °C. 
Example 3 

Synthesis of 4-cyano-1 -methyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-1-methyl-(1H)-pyrazole 
[compound described in J. Org. Chem, 1240, 21, (1956)] and 4-toIuenesulfonylisocyanate were reacted to yield 4- 
cyano-1 -methyl-5*{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 300 °C or above. 

Example 4 

Synthesis of 4-cyano-1 -cyclohexyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-1-cyclohexyl-(1 H)-pyrazole 
[compound described in Chem. Abstract. 1459, 56, (1962)] and 4-toluenesulfonylisocyanate were reacted to yield 4- 
cyano-1-cyclohexyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole. 

Melting point: 273-277 °C. 

Example 5 

Synthesis of 4-cyano-1 -(7-chloroquinolin-4-yI)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-1-(7-chloroquinolin-4-yl)- 
(1 H)-pyrazole [compound described in U.S. Patent No. 4622330] and 4-toluenesulfonylisocyanate were reacted to yield 
4-cyano-1-(7-chloroquinolin-4-yl)-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole. 

Melting point: 300°C or above. 

Example 6 

Synthesis of 4-cyano-1 -(4-nitrophenyl)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-1-(4-nitrophenyl)-(lH)- 
pyrazole [compound described in J. Org. Chem., 1240, 21, (1956)] and 4-toluenesulfonylisocyanate were reacted to 
yield 4-cyano-l-(4-nitrophenyl)-5-{3-(4-toluenesulfonyl)ureido}-(1H) -pyrazole. 

Melting point: 300°C or above. 

Example 7 

Synthesis of 4-cyano-1 -(4-aminophenyl)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

A solution of 4-cyano-1-(4-nitrophenyl)-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole (480 mg, 1.126 mmol) and a 
20% aqueous solution of titanium trichloride (8.70 ml, 1 1 .281 mmol) in acetone (150 ml) was stirred for 4 hours at room 
temperature. The reaction solution was poured into an ice- water, and the mixture was made to pH 9 by adding saturated 
aqueous solution of sodium bicarbonate. The mixture was extracted with ethyl acetate, and the organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and evaporated in vacuo. The residue was 
purified by chromatography on silica gel (ethyl acetate-methanol 20:1) to yield 4-cyano-1-(4-aminophenyl)-5-{3-(4-tol- 
uenesulfonyl)ureido}-(1 H)-pyrazole (88 mg, 19.7 %). 



Melting point: 275°C (dec.) (recrystallized from dichloromethane). 
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Example 8 

Synthesis of 4-cyano.1.(4-acetyi a minophenyl)-5-{3-(4-toluen e sulfonyl)ureido}-(lH)-pyra 2 ole 

, A solution o, W*™*-^^ 

acetyl chloride (3 «^ZZ£ 0 „™%1 o" C to room temperature. The mixture was 

tetrahydrofuran (2 ml) was stirred tor an nour wnne „ y ic , was washe d with saturated bnne. dned 

poured into an ice-water. ^ w.th jj^^ JE^J^u. was purifie d by preparative thin layer 

ido}-(l H)-pyrazole (2.8 mg, 28.8 %). 

IR (KBr) 3228, 2239, 1675, 1572, 1519, 1414, 1371, 1309, 1265 cm" 1 . 

75 Example 9 

Synthesis of 4-cyano-1 .(4-methyl P henyl)-5-{3-(4-toluenesulfonyl)ureido}-(TH)-pyrazole 

y^vSc-H4-rnethylpheny.)-5-{3-(4-to.uenesu^ 
Melting point: 172-1 74°C. 
25 Example 10 

Synthesis of 4-cyano-1 -(4-chlorophenyl)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

yie, d ^ 

Melting point: 168-170°C. 

35 Example 11 

Synthesisof4-cyano-1-(4-bromo P henyl)-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

yfeld4<yano-H4-bromophenyl)-5-{3-(4.toluenesulfonyl)ure.do}-(1H)-pyrazole. 
Melting point: 179-181°C. 
45 Example 12 

Synthesis of 4-cyano-1 -(1 -naphthyl)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 
a) Synthesis of 4-cyano-5-amino-1-(1-naphthyl)-(1H)-pyrazole 
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b) Synthesis of 4-cyano-1-(1-naphthy!)-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-1-(1-naphthyl)-(lH)-pyra- 
zole and 4-toluenesulfonylisocyanate were reacted to yield 4-cyano-1-(1-naphthyl)-5-{3-(4-toluenesulfonyl)ureido}- 
(IH)-pyrazole. 

Melting point: 176-178°C. 

Example 13 

Synthesis of 4-cyano-1 -(2-benzothiazolyl)-5-{3-(4-toluenesulfonyI)ureido}-(1 H)-pyrazole 

a) Synthesis of 5-amino-4-cyano-1 -(2-benzothiazolyl)-(1 H)-pyrazole 

A solution of ethoxymethylene malononitrile (1.944 g, 15.917 mmol), 2-hydrazinobenzothiazole (2.631 g, 15.924 
mmol) in ethanol(150 ml) was heated under reflux for 4.8 hours. Then, while heating under reflux, about 100 ml of the 
ethanol was evaporated, and the mixture was cooled. The precipitaed crystals were collected by filtration, washed with 
ethanol. and evaporated in vacuo, to yield 5-amino-4-cyano-1 -(2-benzothiazolyl)-(1 H)-pyrazole (3.293 g, 85.7 %). Melt- 
ing point: 248-250°C. 

b) Synthesis of 4-cyano-1-(2-benzothiazolyl)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-1-(2-benzothiazolyl)-(1 H)- 
pyrazole and 4-toluenesulfonylisocyanate were reacted to yield 4-cyano-1-(2-benzothiazolyl)-5-{3-(4-toluenesulfo- 
ny1)ureido}-(1 H)-pyrazole. 

Melting point: 300°C or above. 

Example 14 

Synthesis of 4-cyano-1 -benzyl -5-{3-(4-toluenesu If onyl) u r eido}-( 1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, the well-known 5-amino-4-cyano-1 -benzyl - 
(IH)-pyrazole [compound described in Japanese Patent Publication (kokai) No. 115581/1985] and 4-toluenesulfonyl 
isocyanate were reacted to yield 4-cyano-1 -benzyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 153-156°C. 

Example 15 

Synthesis of 4-cyano-1 -(2-imidazolinyl)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

a) Synthesis of 5-amino-4-cyano-1 -(2-imidazolinyl)-(1 H)-pyrazole 

A solution of ethoxymethylenemalononitrile(4.070 g, 33.325 mmol), 2-hydrazino-2-imidazoline hydrobromide 
(6.030 g, 33.308 mmol), and sodium ethy late (2.404 g, 33.327 mmol) in ethanol (150 ml) was heated under reflux for 
2.5 hours. After cooling, the solution was evaporated in vacuo . To the residue was added water, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over sodium sulfate, filtered, and 
evaporated jn vacuo. The residue was recrystallized from ethanol. The material was further purified by chromatography 
on silica gel (chloroform-ethyl acetate 4:1). to yield 5-amino-4-cyano-1 -(2-imidazolinyl)-(1 H)-pyrazole (2.050 g, 35.1 %). 

IR (KBr) 3363, 3208, 2233. 1647, 1556 cm' 1 . 

b) Synthesis of 4-cyano-1 -(2-imidazolinyl)-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-1-(2-imidazolinyl)-(1 H)- 
pyrazole and 4-toluenesulfonylisocyanate were reacted to yield 4-cyano-1-(2-imidazoliny0-5-{3-(4-toluenesulfonyl)ure- 
ido}-(1H)-pyrazole. 
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Melting point. 280°C (dec). 



20 



Example 16 
, s^«i S o.«yan„.1.<2.ni.-o^^^ 

^» . ^ocedur* same ,mtm %»^^£%2%£g$Z^™ 

10 

Melting point: 167-1 70°C. 
Example 17 

Melting point: 193-196°C. 
25 Example 18 

Melting point: 156-159°C. 
35 Example 19 

S,*es* o f 4. w no-1.(2^o I opheny.)-M3(4l* e nesultoy l )u.ei C l»H' H).py.azole 

Melting point: 174-177°C. 
45 Example 20 

Synthesis of 4-cyano-1-pheny.-5-{3-(2-to.uenesu.fonyl)ureido}-(1H)- P yra Z ole 
cyano-1 -phenyl-5-{3-(2-toluenesulfonyl)ure.do}-(1 H)-pyrazole. 



Melting point: 165-168°C. 

55 
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Example 21 

Synthesis of 4-cyano1-cyclohexyl-5-{3-(2-toluenesulfonyl)ureido}-(1 H)-pyrazole 

To a solution of Samino-cyano-1-cyclohexyl-(1H)-pyrazole [compound described in Chem. Abstract. 1459, 56, 
(1962)] (210 mg, 1.105 mmol) in dichloromethane(10 ml) was added 2-toluenesulfonyl isocyanate (200 ul, 1.370 mmol) 
at 0°C, and the mixture was stirred at 0°C for 20 minutes. After removal of an ice-water bath, the mixture was further 
stirred for 100 minutes while allowing to gradually warm to room temperature. Ether was added to the mixture, and the 
precipitated crystals were collected by filtration. The crystals were purified by chromatography on silica gel (methanol- 
chloroform 1 :9), and further purified by preparative thin layer chromatography (silica gel, methanol -chloroform 1 :9) to 
yield 4-cyano-l -cydohexyl-5-{3-(2-tolenesulfonyl)ureido}-(1 H)-pyrazole (34 mg, 8.0 %). 

IR (KBr) 2935, 2233, 1 720, 1615, 1278 cm' 1 . 

Example 22 

Synthesis of 1 -phenyl-5-{3-(2-toIuenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-1 -phenyl -( 1 H)-pyrazole and 2-tolue- 
nesulfonyl isocyanate were reacted to yield 1-phenyl-5-{3-(2-toluenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 160-163°C. 

Example 23 

Synthesis of 4-ethoxycarbonyl-1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-ethoxycarbonyl-1-phenyl-(1H)- 
pyrazole [compound described in J. Med. Chem., 3263, 35, (1992)] and 4-toluenesulfonyl isocyanate were reacted to 
yield 4-ethoxycarbonyl-1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole. 

IR (KBr) 3374, 2982, 1701, 1601, 1503, 1304, 1240, 1129, 1086, 759, 667, 556 cm' 1 . 

Example 24 

Synthesis of 4-carboxy-1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

A solution of 4-ethoxycarbonyl-1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole (471 mg, 1 .136 mmol) and a 
1 0N aqueous solution of potassium hydroxide in ethanol (10 ml) was stirred for 9.7 hours at room temperature. The mix- 
ture was cooled to 0°C, and added dropwise with a 4N solution of hydrochloric acid until the pH was 5. The precipitated 
crystals were collected by filtration, washed with water, and evaporated in vacuo, to yield 4-carboxy-1-phenyl-5-{3-(4- 
toluenesulfonyl)ureido}-(1H)-pyrazole (202 mg , 47.2 %). 

Melting point: 204-207°C. 

Example 25 

Synthesis of 4-cyano-1 -phenyl-3-methyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-1 -phenyl-3-methyl-(1 H)- 
pyrazole [compound described in J. Org. Chem., 1240, 21, (1956)] and 4-toluenesulfonyl isocyanate were reacted to 
yield 4-cyano-1 -phenyl-3-methyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 169-172°C. 
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Example 26 

Synthesis of 4 -cyano-1-phen^^ 

21 . (1956)] (228 mg 1 .i« After removing an ice-water bath, the mixture 

IR(KBr) 3418, 2231, 1617, 1310, 1272 cm" 1 . 
Example 27 

Synthesis of 4-cyano-3-ethyl-1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyra 2 ole 

cyano-3-ethyl-1-phenyl-5-{3-(4-toluenesultonyl)ureido}-(1H)-pyrazole. 

Melting point: 161-164°C. 
Example 28 

Synthesis of 4-cyano-3-ethyl-l-phenyl-5-{3-(2-toluenesulfonyl)ureido}-(1H)-pyrazole 

cyano-3-ethyl-1-phenyl-5-{3-(2-toluenesulfonyl)ureido}-(1H)-pyrazole. 

Melting point: 159-161°C. 
Example 29 

Synthesisof3-n-butyl-4-cyano-1-phen y l-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

a) Synthesis of 1 -ethoxypentylidene malononitrile 
. i ** < trio th U i orthovalerate (15 773 g 77.201 mmol) and malononitrile (5.100g, 77.203 mmol) in anhydrous 

the residue was added water, and the mnui 2 f^^SoratS in vacua The teaidue was purified 

45 76.8 %). 

|R (KBr) 2970, 2940. 2880. 2225, 1570. 1470. 1380. 1345, 1225. 1050 cm" 1 . 

b) Synthesis of 5-amino-3-n-butyl-4-cyano-1 -phenyl-(1 H)-pyrazole 

s£S5«SSSuSs 

ethoxypentylidene malononitrile (3.640 g. 100 %). 

IR (neat) 3340. 3225, 2950. 2930, 2880. 2225. 1630. 1600, 1560. 1540. 1500. 1455, 1070, 760, 690 cm" 1 . 
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c) Synthesis of 3-n-butyi-4-cyano-1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-1-phenyl-2-n-butyl-(1H)- 
pyrazoie and 4-to!uene5ulfony! isocyanatc were reacted to yield 3-n-butyr4-cyano-1 ^he^y^-5-{o-(4-ioiue^esuiTo- 
nyl)ureido}-(1 H)-pyrazole. 

Melting point: 229-231 °C. 

Example 30 

Synthesis of 3-n-butyl-4-cyano-1i3henyl-5-{3-(2-toluenesulfonyl)ureido}-(1H)-pyrazole 

According to a procedure substantially same as that in Example 21 , reaction was performed starting from 5-amino- 
4-cyano-1-phenyl-2-n-butyl-(lH)-pyrazole and 2-toluenesulfonyl isocyanate, and then purification was performed by 
preparative thin layer chromatography (silica gel, methanol -chloroform 1 :9), to yield 3-n-butyl-4-cyano-1 -phenyl-5-{3-(2- 
toluenesulfonyl)ureido}-(1 H)-pyrazole. 

IR (KBr) 2958, 2230, 1623, 1260 cm" 1 . 

Example 31 

Synthesis of 4-cyano-1, 3-diphenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H) -pyrazoie 

According to a procedure substantially same as that in Preparation, 1, 5-amino-4-cyano-1, 3-diphenyl-(1 H)-pyra- 
zole [compound described in J. Heterocyclic. Chem. 647, 27, (1990)] and 4-toluenesulfonyl isocyanate were reacted to 
yield 4-cyano-1 , 3-diphenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 224-226°C. 

Example 32 

Synthesis of 4-cyano-1 , 3-diphenyl-5-{3-(2-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-1 , 3-diphenyl-(1 H)-pyrazole 
[compound described in J. Heterocyclic. Chem. 647, 27, (1 990)] and 2-toluenesulfonyl isocyanate were reacted to yield 
4-cyano-1 , 3-diphenyl-5-{3-(2-toluenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 21 9-221 °C. 

Example 33 

Synthesis of 4-cyano-3-cyanomethyl-1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-4-cyano-3-cyanomethyl-1-phenyl- 
(IH)-pyrazole [compound described in J. Am. Chem. Soc, 2456, 81, (1959)] and 4-toluenesulfonyl isocyanate were 
reacted to yield 4-cyano-3-cyanomethyl-1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 159-161°C. 

Example 34 

Synthesis of 4-cya no-3 -ethoxyca rbony I methyl -1 -phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3-ethoxycarbonylmethyl-1 - 
phenyl-(1H)-pyrazole [compound described in J. Am. Chem. Soc, 2456. 81, (1959)] and 4-toluenesulfonyl isocyanate 
were reacted to yield 4-cyano-3-ethoxycarbonylmethyl-1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H) -pyrazoie. 

Melting point: 108-110°C. 
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Example 35 

Synthesis of 4 -cyano-3-ca^ 

To a solution of 4-cyano-3-ethoxycart>onylmethyl-l -phenyl-5-{3-(4-toluenesulfonyl^ (502 mj, 

To a solution ot « cy* , dr0D wise a 4N aqueous solution of potassium hydroxide (5 ml) at 0 C. The 

1 .073 mmol in ethanol (20 ml) was added aropw.se a ™ k added ^ 

{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole (364 mg, 77.1 %). 

IR (KBr) 3216. 2232. 1702. 1598. 1534. 1478. 1351, 1235. 1162 cm 1 . 
Example 36 

Synthesis of 4-cyano-1 - p henyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1 H)-pyrazole 

y^ld^yano-1-phenyl-5-{3-(4-chlorobenzenesulfon y l)ureido}-(1H)-pyrazole. 

Melting point: 159-1 61 °C. 
Example 37 

Synthesis of 4-cyano-3-methyl-1 -phenyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1 H)-pyra2ole 

Melting point: 163-165°C. 
Example 38 

Synthesis of 4-cyano-3-ethyM .phenyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1 H)-pyrazole 

yierd?cyano^ 

Melting point: 152-154°C. 
Example 39 

Synthesis of 4-cyano-3.(2^imethyi a minoethyl)-1- P hen y l-5-{3-(4-chlorobenzen 
a) Synthesis of 4«yano-5- { di-(fetf^^ 

methyl-1-phenyl-(1H)-pyrazole (10.488 g. 100 %). 

,R (neat) 3000, 2950. 2245. 1815, 1780, 1740, 1575. 1505. 1455, 1400. 1375. 1255, 1150. 1120. 1100 cnV 1 . 
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b) Synthesis of 4-cyano-5-/erf-butoxycarbonylamino-3-(2-hydrc^ 

In a nitrogen atmosphere, a solution of 4-cyano-5-{di-(te/t-butoxycait>onyl>^ 
nyi-(1h')-pyrazoie (12.1 15 g, 25.74S mmoi) in ietrahydrofuran (100 mi) was added dropwise to a suspension of irthium 
aluminum hydride (977 mg, 25.744 mmol) in tetrahydrofurah (50 ml) over 20 minutes at 0°C. The solution was stirred 
at 0°C for 70 minutes. To the reaction solution was added dropwise a mixture of 1 :1 tetrahydrofuran and water at 0°C. 
The resultant solution was filtered through CELITE, and the filtrate was evaporated in vacuo . To the residue was added 
saturated brine, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine, 
dried over anhydrous sodium sulfate, filtered and evaporated in vacuo. The residue was purified by chromatography on 
silica gel (chloroform- ethyl acetate 4:1 -> 1 :1) to yield 4^yano-5-ferr43utoxycarbonylamino-3-(2-hydroxyethyl)-1 -phenyl- 
(IH)-pyrazole (3.252 g, 38.5%). 

IR(KBr) 3339, 2981,2230, 1700, 1568, 1535, 1372, 1356, 1159, 774 cm" 1 . 

c) Synthesis of 4-cyano-5-te^butoxycarbonylamino-3 -(2 -dimethylaminoethyl)-1 -phenyl -(IH)-pyrazole 

A solution of 4-cyano-5-terf-butoxycarbonylamino-3-(2-hydroxyethyl)-1-phenyl-(1H)-pyrazole (789 mg, 2.403 
mmol), methanesulfonyl chloride (195 jil, 2.519 mmol) and triethylamine(670 juJ. 4,807 mmol) in dichloromethane (40 
ml) was stirred at 0°C for 2.5 hours. To the solution was added water, then the organic layer was separated and the 
aqueous layer was extracted with chloroform. The combined organic layers were washed with saturated brine, dried 
over anhydrous sodium sulfate, and evaporated in vacuo . The residue was purified by chromatography on silica gel 
(chloroform-ethyl acetate 4:1) to yield a residue containing 4-cyano-5-teA/-butoxycarbonylamino-3-(2-methanesurfony- 
loxyethyl)-1 -phenyl-(1 H)-pyrazole (982 mg). A mixture of a portion of this residue (857 mg), and a solution of 50% aque- 
ous dimethytamine (570 pi) in dimethylformamide (40 ml) was stirred for two hours at room temperature. Additional 50% 
aqueous dimethylamine (600 jjJ) was added, and the mixture was stirred for two hours at room temperature. To the reac- 
tion was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, dried over anhydrous sodium sulfate, and evaporated in vacuo . The residue was purified by chromatography on 
silica gel (chloroform-methanol 97:3) to yield 4-cyano-5-/e^-butoxycarbonylamino-3-(2-dimethylaminoethyl)-1 -phenyl - 
(IH)-pyrazole (650 mg, 76.1 %). 

IR (KBr) 2983, 2786, 2232, 1731, 1597, 1575, 1504, 1456, 1395, 1369, 1280, 1256, 1160, 1012, 767 cm' 1 . 

d) Synthesis of 5-amino-4-cyano-3-(2-dimethylaminoethyl)-1 -phenyl-(1 H)-pyrazole 

To a solution of 4<yano-5-feA-/-butoxycarbonylamino-3-(2-dimethylaminoethyl)-1-phenyl-(1H)-pyrazole (9.8 mg, 
0.0276 mmol) in dichloromethane (1 ml) was added trifluoroacetic acid (145 jil, 1.882 mmol) at 0°C, and the mixture 
was stirred for nine hours while allowing to warm gradually to room temperature. The mixture was evaporated in vacuo . 
To the residue was added aqueous ammonia, and the mixture was extracted with chloroform. The organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate, and evaporated in vacuo . The residue was purified 
by preparative thin layer chromatography (silica gel, methanol-chloroform-aqueous ammonia 10:90:1 ) to yield 5-amino- 
4-cyano-3 -(2 -dimethyl-aminoethyl)-1 -phenyl -(IH)-pyrazole (1.8 mg, 25.5%). 

IR (KBr) 3364, 2826, 2209, 1654, 1573, 1535, 1495, 1465, 779, 697 cm' 1 . 

e) Synthesis of 4-cyano-3-(2-dimethylaminoethyl)-1-phenyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3-(2-dimethylaminoethyl)- 
1-phenyl-(1H)-pyrazole and 4-chlorobenzenesulfonylisocyanate were reacted to yield 4-cyano-3-(2-dimethylaminoe- 
thyl)-1 -phenyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1 H)-pyrazole. 

Melting point: 168-170°C. 

Example 40 

Synthesis of 4-cyano-1 -phenyl-5-{3-(4-nitrobenzenesulfonyl)ureido}-(1 H)-pyrazole 

To a solution of 5-amino-4-cyano-1-phenyl-(1H)-pyrazole [compound described in J. Org. Chem., 1240, 21, (1956)] 
(960 mg, 5.21 2 mmol) in dichloromethane (30 ml) was added dropwise a solution of 4-nitrobenzenesulfonyl isocyanate 
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-r A~ nl 34 .1993,1 (1 124 g, 4.926 mmol) in dichloromethane(5 ml) at 0°C. 

[compound described in J**^^^* Si d an ice-water bath, the mixture was further stirred for 
and the mixture was stirred at 0 C for 20 minutes Anei ,e i red into an i ce -water. and the 

100 minutes while allowing to saturated brine, dried over anhydrous 

mixture was extracted with ^^^SS^Z pX tw£ by chromatography on silica gel (methanol- 

1H-NMR (D M SO-d 6 ) 6; 8.37 (2H. m). 8.20 (1H, m). 8,7 (2H. m). 7.78 (2H. m), 7.53 (2H. m, 7.42 (1H. m). 
10 Example 41 

Synthesis of 4-cyano-1-phenyl-5-{3-(4-aminobenzenesuHon y i)ureido}-(1H)-p y razole 

A soluion of -yano-1-pheny^^^ 
15 20 % aqueous titanium trichloride (1 .20 ml. 1 556 mrnol) in ace ^TsSium bicarbonate was added, and the 
ture. The mixture was poured into an ice-water, then a saturated solution o ^ ^ anhyd rous 

mixture was extracted with ethyl ^TJ^Z^^^ chromatography (silica gel. 

20 10-1%). 

|R (KBr) 3358, 2925, 1592, 1502, 1144, 1082 cm 1 . 
Example 42 

Synthesis of 4-cyano-3-isopropyM-phenyl-5- { 3-(4-to.uenesulfonyl)uredo}-(lH)-p y razo.e 

a) Synthesis of isopropylhydroxymethylene malononitrile 

Z miau-e was ex.ac.ed -».h ethyl — ^iri S^L sodium su»a,e, and 

|R (KBr) 3202. 2983. 2242. 2228, 1560. 1464, 1253, 1095. 980 cm" 1 . 

b) Synthesis of isopropylmethoxymethylene malononitrile 

IR (neal>29S0. 2225. 1570. 1470, 1335. 1215. 1105. 1000, OSScnr', 

c) S,n1he.isol5aniino-l.eyano-3.is«.ropyl->.pt>enylK1H)- [ >».a20l e 

isopropyl-l-phenyl-(lH)-pyrazole (1.370 g. 97.0 %). 

IR (KBr) 3364, 2826. 2209. 1654, 1573, 1535. 1495. 1465, 779. 697 cm 1 . 
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d) Synthesis of 4^yano-3-isopropyl-1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3-isopropyl-1 -phenyl-(1 H)- 
pyrazcle and 4 - to! u en es u ifon y! ;sccyanaie were reacted to yield 4^yano-3-isopropyi-i^henyi-5-{3-(4-toiuenesuifo- 
nyl)ureido}-(1 H)-pyrazole. 

Melting point: 161-163°C. 

Example 43 

Synthesis of 4-cyano-3-isopropyl-1-phenyl-5-{3-(4-chloro^ 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3-isopropyl- 1-phenyl-(1 H)- 
pyrazole and 4-chlorobenzenesulfonyl isocyanate were reacted to yield 4-cyano-3-isopropyl-1-phenyl-5-{3-(4-chlo- 
robenzenesulfonyl)ureido}-(1 H)-pyrazole. 

IR (KBr) 3324, 2972, 2233, 1720, 1582, 1508, 1468, 1159, 1091 cm" 1 . 

Example 44 

Synthesis of a sodium salt of 4-cyano-3-methyl-1-phenyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1 H)-pyrazole 

4-Cyano-3-methyl-1-phenyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1H)-pyrazole (388 mg, 0.750 mmol) was sus- 
pended in water (40 ml), and to the suspension was added 750 nl of a 1 N aqueous solution of sodium hydroxide while 
stirring at room temperature, and then the mixture was stirred for one hour. The insoluble material was filtered out, and 
the filtrate was evaporated in vacuo to yield a sodium salt of 4-cyano-3 -methyl- 1 -phenyl -5-{3-(4-chlorobenzenesulfo- 
nyl)-ureido}-(1 H)-pyrazole (327 mg, 80.0 %) 

IR (KBr) 3411, 2230. 1638, 1572, 1535, 1497, 1395, 1307, 1257, 1148, 1074cm" 1 . 

Example 45 

Synthesis of a sodium salt of 4-cyano-3-methyl-1-phenyl-5-{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole 

According to a procedure substantially same as that in Example 44, a sodium salt of 4-cyano-3 -methyl -1 -phenyl -5- 
{3-(4-toluenesulfonyl)ureido}-(1H)-pyrazole was obtained starting from 4-cyano-3-methyl-1-phenyl-5-{3-(4-toluenesul- 
fonyl)ureido)-(1 H)-pyrazole. 

IR (KBr) 3422, 2229, 1640, 1536, 1497, 1307, 1260, 1 145, 1074 cm" 1 . 

Example 46 

Synthesis of a sodium salt of 4-cyano-1 -cyclohexyl-5-{3-(4-toluenesulfonyl)ureido}-(1 H)-pyrazole 

According to a procedure substantially same as that in Example 44, a sodium salt of 4-cyano-1-cyclohexyl-5-{3-(4- 
toluenesulfonyl)ureido}-(1 H)-pyrazole was obtained starting from 4-cyano-1 -cyclohexyl-5-{3-(4-toluenesulfonyl)ureido}- 
(IH)-pyrazole. 

IR (KBr) 3399. 2931, 2856, 2236, 1629, 1575, 1455, 1275, 1 144, 1099 cm' 1 . 
Example 47 

Synthesis of 4-cyano-1 -phenyl-5-{3-(4-isopropylbenzenesulfonyl)ureido}-(1 H)-pyrazole 

To a solution of 5-amino-4-cyano-1-phenyl-(1H)-pyrazole [compound described in J. Org. Chem. 1240. 21, (1956)] 
(354 mg, 1.922 mmol) in dichloromethane (10 ml) was added dropwise a solution of 4-isopropyIbenzenesulfonyl isocy- 
anate [compound described in German Patent No. 1289526] in cumene (2 ml) at 0°C. The mixture was stirred at 0°C 
for 20 minutes, and after removing an ice-water bath, the mixture was further stirred for 100 minutes while allowing to 
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3.3%). 

* 1 H-NMR (CD 3 OD) 5: 7.93 (,H. s). 7.74 « 2 H. m ). 7.4,-7.49 (5H. m). 7,7 <2H. n,>. =,95 <1H. Hep. J-6.9HZ,. ,.26 

(6H, d, J=6.9Hz). 

Example 48 

" Synmesis o, 4<^-n,^-,-l«n^M3-(4-is<^l«nz W s U lfco,l)»eMoH, H)-pyrazo,e 

benzenesulfonyl)ureido}-(1H)-pyrazole. 

1 H-NMR (CD3OD) 5; 7.76 (2H. m). 7.41 (2H, m). 7.31 (2H. m). 2.97 (IK Hep. J=6.9Hz), 2.35 (3H. s), 1.27 (6H, d. 
J =6.9Hz). 

Example 49 

Synthesis of l-phenyl-5^ 

Melting point: 176-178°C. 
30 Example 50 

Synthesis of 3-methyl-1-phenyl-5-{3-(4-chloroben Z enesuHony1)ureido}-(1H)-pyrazole 

3memyl-1-phen^5-{3-(4-chlorobenzen 
Melting point: 157-159°C 
40 Example 51 

Synthesis of M3 .(4«hlor*^^ 

A nocture of a sodium sait of S 
« 5 mg. 0.167 mmol). and a solution of .odomethane 05 mI 0.241 I mmol ^JjJ*^ with ethyl acetate . 

hours at room temperature. The mixture was poured ^nto an ^^^^ |fatei and evaporated in yasus. The 

ureido}-4-cyano-3-methyl-1-phenyl-(1H)-pyrazole (34 mg. 47.5 %). 
50 IR (KBr) 3328. 2231. 1710. 1575. 1506, 1358. 1157. 1086. 969,761.625 0m" 1 . 
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Example 52 

Synthesis of 5^3-(4-chlorobenzenesuifonyl)-14Den2y!ureido}-4K;yano-3-methyl-1iDhenyl-(1 H)-pyrazole 

5 a) Synthesis of 5-benzylamino-4-cyano-3-methy1-1 -phenyl-(1 H)-pyrazole 

A solution of 5-amino-4-cyano-3-methyl-1-phenyl-(1H)-pyrazole (1.024 g, 5.166 mmol), benzyl bromide (0.6 ml, 
5.044 mmol), potassium carbonate (2.303 g, 16.663 mol) in dimethylformamide (25 ml) was stirred for 70 minutes at 
room temperature. The mixture was poured into an ice-water, and the mixture was extracted with ethyl acetate. The 
io organic layer was washed with saturated brine, and evaporated in vacuo . The residue was purified by chromatography 
on silica gel (hexane-ethyl acetate 10:1) to yield 5-benzylamino-4-cyano-3-methyl-1-phenyl-(1 H)-pyrazole (125 mg, 8.4 
%). 1 H-NMR (CDCI 3 ); 7.26-7.48 (10H, m), 4.65 (2H, s), 2.31 (3H, s). b) According to a procedure substantially same as 
that in Preparation 1, 5-benzylamino-4-cyano-3-methyl-1-phenyl-(1H)-pyrazole and 4-chlorobenzenesulfbnyl isocy- 
anate were reacted to yield 5-{3-(4-chlorobenzenesulfonyl)-l -benzylureido}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole. 

15 

IR(KBr)3436, 2232, 1582, 1504, 1380, 1321, 1251, 1133, 1086.868,758,696,640cm- 1 . 
Example 53 

20 Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1 -(1-benzylpiperidin-4-yl)-(1 H)-pyrazole 

a) Synthesis of 4-(2-benzoylhydrazino)-1-benzylpiperidine 

To a solution of benzoylhydrazine (7.70 g, 56.555 mmol) in methanol (50 ml) was added dropwise 1 -benzyl -4-pip- 
25 eridone (10.5 ml, 56.644 mmol) over 10 minutes at 0°C. Then, after removal of an ice-water bath, the mixture was 
heated under reflux at 60°C for six hours. The mixture was again cooled to 0°C. To the mixture was added portionwise 
sodium borohydride (1 .97 mg, 52.075 mmol), and the mixture was stirred for two hours. The methanol was evaporated 
[n vacuo to yield a residue, to which was added water, and the mixture was extracted with dichloromethane. The organic 
layer was dried over magnesium sulfate, and evaporated in vacuo . The residue was recrystallized from ethanol to yield 
30 4-(2-benzoylhydrazino)-1 -benzylpiperidine (1 1.897 g, 70.7 %). 

* 1 H-NMR(CDCI 3 ) 7.74 (2H, m), 7.40-7.59 (4H, m), 7.22-7.32 (6H, m), 4.88 (1H, m), 3.50 (2H, s), 2.83-2.99 (3H, m), 
2.04(2H, m), 1.86 (2H, m), 1.47-1.61 (2H, m). 

35 b) Synthesis of 4-hydrazino-1 -benzylpiperidine dihydrochloride 

A solution of 4-(2-Benzoylhydrazino)-1 -benzylpiperidine (10.107 g, 33.985 mmol) in a mixture of concentrated 
hydrochloric acid (23 ml) and water (13 ml) was heated under reflux for four hours. The mixture was cooled to room tem- 
perature, and then the precipitated crystals were filtered off. The mother liquid was evaporated in vacuo . To the residue 
40 was added methanol, and the mixture was evaporated in vacuo . The residue was recrystallized from methanol to yield 
4-hydrazino-1 -benzylpiperidine dihydrochloride (4.336 g, 62.2 %). 



45 


Elemental Analysis 




Calculated: 


C, 51.80; 


H, 7.61; 


N, 15.10; 


CI, 25.49 




Found: 


C, 51.73; 


H, 7.66; 


N, 15.03; 


CI, 25.78 



50 

c) Synthesis of 5-amino-4-cyano-3-methyl-1 -(1 -benzylpiperidin-4-yl)-(1 H)-pyrazole 



A solution of 4-hydrazino-1 -benzylpiperidine dihydrochloride (2.507 g, 9.011 mmol), sodium ethoxide (1.226 g, 
18.016 mmol). and met hylmethoxy methylene malononitrile (1 .226 g. 9.010 mmol) in ethanol (100 ml) was heated under 
55 reflux for four hours. After cooling, the ethanol was evaporated in vacuo . To the residue was added water, and the mix- 
ture was extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over sodium sulfate, and 
evaporated in vacuo . The residue was purified by chromatography on silica gel (methanol-chloroform 3:97) to yield 5- 
amino-4-cyano-3-methyl-1 -(1 -benzylpiperidin-4-yl)-(1 H)-pyrazole (2.651 g, 99.6%). 
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|R (KBr) 3326, 3190. 2946, 2805, 2209. 1649, 1568. 1536cm" 
d) Synthesis of 5 .{3-(4-ch,orobe^^ 

Melting point: 175-177°C. 
Example 54 

Synthesis of 5-{3-(4<hlorobenzenes«^ 

a) Synthesis of 5-methylamino-4-cyano-3-methyl-1-phenyl-(lH)-pyraz 0 le 

A solution of 5 -ino-4-cyano-3- m ethyM *J^£^*^lE^ £ 

Oro. Chem.. 1240. 21. (1956)]. iodomethane ^;-\"^^ 

an ice-water, 

dimethylformamtfe (20 m.) was ^rr^for JJ^^^^Sil with saturated brine, dried over mag- 
and the mixture was ^ a *fjjj^ p J ied by chromatography on silica gel (chloroform-ethyl 

1H-NMR (CDCI 3 ) 7.38-7.53 (5H, m), 4.39 (1 H. m). 3.15 (3H, d. J=5.3Hz). 2.31 (3H. s). 

b) Synthesis of 5-{3-(4-ch^ 

ureido}-4-cyano-3-methyl-l -phenyl-(1 H)-pyrazole. 

,R (KBr) 3491, 2243. 1618. 1506. 1478. 1456. 1396, 1319. 1242. 1134. 1085, 1049. 1015, 876, 841. 751. 630 caf\ 

Example 55 

Synthesis of 5 . { 3-(4«h.orobenzenesu^^ 

a) Synthesis of 4-(2-benzoylhydrazino)-tetrahydro-(4H)-pyran 

IR (KBr) 3298, 2939, 2853, 1637. 1548. 1479. 1319, 1095, 904 cm 1 . 

b) Synthesis of 5-amino-4-cyano-3-methyM - { 4-tetrahydro-(4H)- P yran-4-yl}-(1 H)-pyrazole 

A so-ution of ^ Benzoylhyd^^ 
hydrochloric acid (30 ml) and water (30 ml) was heated ^^XS^mSSit vacuo. To the residue was 
perature. and the precipitated crystals were f .Itered ^The mother ^^^^fro^ethanol to yie.d crys- 
added methanol, and the mixture was evaporated \m 1 5^2, The t *^?%£7wdM of a portion (1 .260 g. 10.847 
tals containing 4.hydrazinotetrahydro-(4H ) - P yranhydr^ methoxymethy.ene 
mmo.) of the crystals "rtaWno 

malononitrile (1 200 g). sodium ethylate (1 000 g. 1 4*95 mmol) « ethanol ^50 ml was ^ ^ 

After cooling, the ethanol was evaporated oy^Jo residue wasadded . 
' « * V,, 5-amino.4-cyano-3- 

methyl-1-{4-tetrahydro-(4H)-pyran-4-yl}-(lH)-pyrazole (316 mg. 17.4 /<,). 



165 



EP 0 885 890 A1 



IR (KBr) 3381. 3340, 3241, 2213, 1656, 1567, 1540, 1489, 1383, 1141, 1088, 1014, 820 cm* 1 , 
c) Synthesis of 5-{3-(4-chloroben2enesulfonyl)ureido}-4-cyano-3-methyl-1 -{tetrahydro-(4H)-pyran-4-yl}-(1 H)-pyrazole 

5 According to a procedure substantially same as that in Preparation i , 5-amino-4-cyano-3-methyl-i -{tetrahydro- 

(4H)-pyran-4-yl}-(1H)-pyrazole and 4-chlorobenzenesulfonyl isocyanate were reacted to yield 5-{3-(4-chlorobenze- 
nesulfony!)ureido}-4-cyano-3-methyl-1 -{tetrad 

Melting point: 176-178°C (dec.). 

10 

Example 56 

Synthesis of 5-{3-benzyl-3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole 

is A mixture of a sodium salt of 4-cyano-3-methyl-1 -phenyl-5-{3-(4-chlorobenzenesulfonyl)ureido}-(1 H)-pyrazole (200 
mg, 0.457 mmol), benzyl bromide (65 u.l, 0.546 mmol), and tetra-n-butyl ammonium sulfate (30 mg, 0.0884 mmol) in a 
mixture of a 1 N aqueous solution of sodium hydroxide (20 ml) and toluene (20 ml) was heated under reflux at 1 00°C for 
two hours. After cooling, the reaction was added with a 1 N solution of hydrochloric acid until the pH was 7, and the mix- 
ture was extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over sodium sulfate, and 

20 evaporated in vacuo . The residue was purified by chromatography on silica gel (methanol -chloroform 10:90) to yield 5- 
{3-benzyl-3-(4^chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1-phenyl-(1 H)-pyrazole (149 mg, 66.3 %). 

IR (KBr) 3436, 2231, 1598, 1506, 1395, 1308, 1256, 1132, 1076, 756, 632 cm" 1 .. 

25 Example 57 

Synthesis of 5-{3-{4-bromobenzenesulfonyl)ureido}-4-cyano-3-methyl-1-phenyl-(1 H)-pyrazole 

a) Synthesis of 5-(N-methoxycarbonylamino)-4-cyano-3-methyl-1-phenyl-(1H)-pyrazole 

30 

To a solution of 5-amino-4-cyano-3-methyl-1-phenyl-(1H)-pyrazole [compound described in J. Org. Chem., 1240, 
21, (1956)] (5.302 g, 0.0267 mol), triethylamine (18.6 ml, 0.133 mol), and 4-dimethylaminopyridine (327 mg, 0.0027 
mol) in dichloromethane (400 ml) was added dropwise methyl chloroformate (5.20 ml, 0.0673 mol) at 0°C. After remov- 
ing an ice-water bath, the mixture was stirred for four hours while allowing to gradually warm to room temperature. The 

35 mixture was poured into an ice-water, the organic layer was separated, and the aqueous layer was extracted with 
dichloromethane. The combined organic layers were washed with saturated brine, dried over magnesium sulfate, and 
evaporated in vacuo. The residue was dissolved in ethanol (300 ml), a 1 N aqueous solution of sodium hydroxide (30 ml) 
was added thereto, and the mixture was stirred for four hours. After cooling to 0°C, the mixture was added with a 1N 
solution of hydrochloric acid until the pH was 7, and evaporated in vacuo . To the residue was added water, and the mix- 

40 ture was extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over sodium sulfate, and 
evaporated in vacuo . The residue was purified by chromatography on silica gel (chloroform-ethyl acetate 4:1) to yield a 
material, which then was recrystallized from methanol, and 5-(N-methoxycarbonylamino)-4-cyano-3-methyl-1-phenyl- 
(IH)-pyrazole (6.09 g, 88.8 %) was obtained. 

45 1 H-NMR (CDCI 3 ) 7.40-7.54 (5H, m), 6.77 (1H, brs), 3.78 (3H, s), 2.42 (3H, s). 

b) Synthesis of a sodium salt of 4-bromobenzenesulfonamide 

A solution of 4-bromobenzenesulfonamide (5.101 g, 21 .606 mmol) and sodium ethylate (1.470 g, 21.602 mmol) in 
50 ethanol (700 ml) was heated under reflux for 30 minutes. After cooling, the reaction was evaporated in vacuo. The res- 
idue was dried in vacuo to yield a sodium salt of 4-bromobenzenesulfonamide. 

IR (KBr) 3213. 1154, 1118, 991, 820 cm " 1 . 

55 c) Synthesis of 5-{3-(4-bromobenzenesulfonyl)-ureido}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole 

A solution of 5-(N-methoxycarbonylamino)-4-cyano-3-methyl-1-phenyl-(1 H)-pyrazole (68 mg, 0.265 mmol) and a 
sodium salt of 4-bromobenzenesulfonamide (72 mg, 0.306 mmol) in tetrahydrofuran (1 0 ml) was heated under reflux for 
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SS^Sfe- 

|R (KBr) 3468, 2925. 2229. 1632, 1256. 1148. 1073. 744, 616 cm 1 . 
Example 58 

Sy nmesso.5H3.(4«h^^ 

a) Synthesis of 5 -(N-methoxyc*rbo^^ 

Inanitrogenatmosphe^^^ 
oxycarrx>ny.amino)-4-cyano-3^ ^ ^ , ^ mmo|) and 

and the mixture was stirred for 30 mnitoi To the Jj^j^gj ml) was added thereto, and the mix- 
sodium iodide (275 mg, 1.835 mmol). s uccess vely r jn 0 an / e . water , extract ed with ethyl ace- 
ture was stirred for four hours at """""""^ S^oESum sulfate, and evaporated in yaouo. The 

^^^^^^^^^ 4:1) t0 *" 
p7amino)-4-cyano-3-methy|.1-pheny.-(1H)-pyra 2 ole (185 mg, 53.0 %). 

1 H-NMR (CDC-, 7.36-7.51 (5K m). 4.27 (1H, m). 3 78 (1H m). 2.47 (3H. m). 1.21 (3H. d. J*** 0.73 (3H. d. 
25 J=6.6Hz). 

b) Synthesis of 5-isopropylamino-4-cyano-3-methyl-1 -phenyl-(1 H)- P yrazole 

A solution of 5-(N-methoxycartx^^ 
so mmol) and a 5N aqueous solution acetate. The organic layer 

3.5 hours. The mixture was poured into an '^^^^"^L orgXe(i in vacu0 . The residue was purified by chro- 
was washed with saturated ^,ed ^ 
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pyrazole (185 mg. 53.0 %)■ 

1 H-NMR (CDCI3) 7.39-7.56 (5H, m), 4.12 (1H, m), 2.33 (3H, s), 125 (6H, d, J=5.9Hz). 

c) Synthesis of s-^.orobenzenesul^ 

p^ylure^ 

Melting point: 193-1 95°C. 
Example 59 

Synthesis of 5 - { 3-(4^.or<*enzenesu l fony.)-1-(2-dimethy.amino^ 
zole 

a) Synthesis of 5-(N.methoxyc*rbony,(2<^ 

, , + . „ MiM ac that in Example 58(a), 5-(N-methoxycarbonylamino)-4-cyano-3- 

^CS!^^H^-n^-1-P"en» l .(1H) 1W ^. 

1 H-NMR (ODCy 7 38.7.52 (5H. m>. 3.31-3 78 |5H. m). 2.44 (3H. s). 2.42 (2H. m). 2.14 (6H. ,). 
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b) Synthesis of 5-(2-dimethylaminoethylamino)-4-cyano-3-meth^ 

According to a procedure substantially same as that in Example 58(b), 5-(2-dimethylaminoethylamino)-4-cyano-3- 
meihy!-1ijheny!-(1H)-pyrazoie was prepared starling from 5-(N-meihGxycarbonyi-(2<^ 
cyano-3-methyl-1 -phenyl-(1 H)-pyrazole. 

^-NMRtCDCy 7.36-7.53 (5H, m), 5.26 (1H, m), 3.51-3.57 (2H, m), 2.51 (2H, m), 2.32 (3H, s), 2.18 (6H, s). 

c) Synthesis of 5-{3-(4-chlorobenzenesulfonyl)-1 -(2-dimethylaminoethyl)ureido}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyra- 
zole 

According to a procedure substantially same as that in Preparation 1 , 5-(2-dimethylaminoethylamino)-4-cyano-3- 
methyl-l-phenyl-(1H)-pyrazole and 4-chlorobenzenesuifonyl isocyanate were reacted to yield 5-{3-(4-chlorobenze- 
nesulfonyl)-1 -(2-dimethylaminoethyl)ureido}-4-cyano-3 -methyl- 1 -phenyl-(1 H)-pyrazole. 

Melting point: 93-96°C. 

Example 60 

Synthesis of 5-[3-(4-chlorobenzenesulfonyI)-1 -{2-(4-morpholino)ethyl}ureido]-4-cyano-3-methyl-1 -phenyl-(1 H)-pyra- 
zole 

a) 5-[N-methoxycarbonyl-{2-(4-morpholino)ethyl}amino]-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole 

According to a procedure substantially same as that in Example 58(a), 5-(N-methoxycarbonylamino)-4-cyano-3- 
methyl-1-phenyl-(1 H)-pyrazole and 4-(2-chloroethyl)morpholine hydrochloride were reacted to yield 5-[N-methoxycarb- 
onyl-{2-(4-morpholino)ethyl}amino]-4-cyano-3-methyl-1-phenyl-(1H)-pyrazole. 

1 H-NMR (CDCI 3 ) 7.39-7.54 (5H, m), 3.81 (1H, m), 3.66 (3H, s), 3.60 (4H, m), 3.25 (1H, m), 2.45 (3H, s), 2.35 (4H, 
m), 2.35-2.50 (2H, m), 2. 14 (6H, s). 

b) Synthesis of 5-{2-(4-morpholino)ethylamino}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazoIe 

According to a procedure substantially same as that in Example 58(b), 5-{2-(4-morpholino)ethylamino}-4-cyano-3- 
methyl-1-phenyl-(1H)-pyrazole was prepared starting from 5-[N-methoxycarbonyl-{2-(4-morpholino)ethyl}amino]-4- 
cyano-3-m ethyl -1 -phenyl-(1 H)-pyrazole. 

1 H-NMR (CDCI 3 ) 7.40-7.55 (5H, m), 5.41 (1H, m), 3.52-3.59 (6H, m), 2.59 (2H, m), 2.41 (4H, m), 2.33 (3H, s). 

c) Synthesis of 5-[3-(4-chlorobenzenesu!fonyl)-1 -{2-(4-morpholino)ethyl}-ureido]-4-cyano-3-methyl-1 -phenyl-(1 H)-pyra- 
zole 

According to a procedure substantially same as that in Preparation 1 , 5-{2-(4-morpholino)-ethylamino}-4-cyano-3- 
methyl-1-phenyl-(1H)-pyrazole and 4-chlorobenzenesulfonyl isocyanate were reacted to yield 5-[3-(4-chlorobenze- 
nesulfonyl)-1-{2-(4-morpholino)ethyl)ureido]-4-cyano-3-methyl-1-phenyl-(1H)-pyrazole. 

Melting point: 143-155°C. 

Example 61 

Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3- methyl- 1 -(1-methylpiperidin-4-yl)-(1 H)-pyrazole 

a) Synthesis of 5-{di-(teff-butoxycarbonyl)-a mi no}-4-cyano-3-m ethyl -1 -(1 -benzylpiperidin-4-yl)-(1 H)-pyrazole 

To a solution of 5-amino-4-cyano-3-methyl-1-(1-benzylpiperidin-4-yl)-(1H)-pyrazole (300 mg, 1.016 mmol) in 
dichloromethane (20 ml) was added di-fer/-buty I carbonate (280 uJ, 3.235 mmol) at room temperature, then 4-dimeth- 
ylaminopyridine (20 mg) was added thereto, and the mixture was stirred for 30 minutes. To the mixture was added addi- 
tional di-terf-butyl carbonate (280 nl, 3.235 mmol), and the mixture was stirred for one hour, and was poured into an 
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(1 H)-pyrazole (500 mg, quantitative). 

.H-NM R «CDCI s ,7. 22 .7.3 5 ,SH. m ,.,SU>".m,.3.53, 2 H, S ,.3.00, 2 H. m ,. 2 .3S( 2 H.S,. 2 , 9 - 2 .33< 2 «. m ). 2 -0,- 

2 12 (2H, m). 1.75 (2K m). 1.45 (18H. s). 

b) Synthesfe of 5-(N,er.*u^^ 

A solution . H^-3J-^ 
mg. 0.775 mmol), and a IN aqueous solution , d 2SS2d3h?N hydrochloric acid until the pH was 7, and then 
hours at room temperature. Alter <^™^™J^JZ, and the mixture was extracted with ethyl acetate, 
the ethanol was evaporated b! OU To th^esdu wate ^ ^ ^ The res 

1 H- N M R ,CDO,3,, 2 ,- 7 ,S (5H , m ,.e3e,,H. tt5 ,.3, 7(1 H. 3.0, (2 H. m ». 2 .33(3H,,. 2 .03.,30 
(4H,m), 1.84 (2H.m). 1.51 (9H,s). 
c) Synthesis o«5-(N- te r r 4^^ 

^ i mi „oA a r« a no-3-methyl-1-(1-benzylpiperidin-4-yl)-(1H)-pyrazole (95 mg. 
A solution of **** b '**^^ (60.0 mg. 0.951 mmol) in ethanol (10 ml) was 

-H.NMR (COCU 4.3. ,S,H. n,,. 3.39-3,5 ( 2 H. m). 3.33-3.93 « 2 H, * 2 .30 (3H. * * 

mmol). todomemm (26 A 0403 mmol). >f«^^^^^t inB a „ ice-erate,. The mi*ure«as exacted 
„ as i„ed to, erne hoe* a, ,oom ,empe,a,o,o^Tne nUn ' "J^" ^ ^a,, ara) «apo,ated o 
«. em,, ace,a,e. anomo °^XSoS^o^S ^!CS*«-<*»». 3:95) to yield !H^*«-W 

,R (KB,) 3330. 3976.^39. 17M. 15ea. ,437. ,370. ,377. , 25 5. ,160c*'. 
e) Synmeafe d s^A^MWHI-'o^^^"""*"*' 

and the mixture was extracted w,th ethyl acetate. The o ^ thJn , aye r chromatography (silica gel, metha- 

,H.NMR,CDC W 4.33, 2 H. b ,s,.3,4 ( ,H.m 1 . 2 99, 2 H.m,. 2 , 2 (3H,,. 2 . 2 3 ( 3H.e9. 2 .03. 2 . 2 5<4H.m,.,33. 1 .89 



(2H, m). 
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nyl)ureido}^-cyano-3-methylO-(1-methylpiperidin-4-yl)-(1H)-pyrazde. 

IR (KBr) 3468, 2236. 1686, 1637, 1258, 1210, 1144, 804, 725, 632 cm" 1 . 
Example 62 

Synthesis of a sodium salt of 5-{3-(4-chloroben2enesulfonyl)ureido}-3-methyl-1-phenyl-(1H)-pyrazole 

According to a procedure substantially same as that in Example 44, a sodium salt of 5-{3-{4-chloroben2enesulfo- 
nyl)ureido}-3-methyl-1-phenyl-(1H)-pyrazole was prepared starting from 5-{3-(4-chlorobenzenesulfonyl)ureido}-3- 
methyl-1 -phenyl-(1 H)-pyrazole. 

IR (KBr) 3419, 1622, 1539, 1502, 1478, 1365, 1288, 1137, 1088, 1070, 1013, 826, 755, 643, 622 cm" 1 . 
Example 63 

Synthesis of 5-{3-(4-chlorobenzenesu!fonyl)ureidoh^^ 

a) Synthesis of 5-amino-4-cyano-3-methyl-1-(2-te^butoxycaibonyloxyethyl)-(1H)-pyrazole 

A solution of 4-cyano-3-methyl-1-(2-hydroxyethyl)-5-amino-(1H)-pyrazole [compound described in J. Heterocycl. 
Chem., 1 199, 12, (1975)] (2.273 g, 13.678 mmol), and di-terf-butyl carbonate ( 3.80 ml, 16.540 mmol) in a mixture of 
dichloromethane (10 ml)-tetrahydrofuran (90 ml) was stirred for seven hours at room temperature. The mixture was 
poured into an ice-water, and the resultant mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine, dried over sodium sulfate, and evaporated in vacuo. The residue was purified by chromatography on 
silica gel (methanol-chloroform 3:97) to yield 5-amino-4-cyano-3-methyl-1-(2-fe^butoxycarbonyloxyethyl)-(1H)-pyra- 
zole (947 mg, 25.9 %). 

1 H-NMR (DMSO-d 6 ) 6.54 (2H, brs), 4.23 (2H, t, J=5.3Hz), 4.06 (2H, t, J=5.3Hz), 2.05 (3H, s), 1.39 (9H, s). 

b) Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido} H)-pyra- 
zole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3- methyl- 1 -(2- terf-butoxy- 
carbonyloxyethyl)-(1H)-pyrazole and 4-chlorobenzenesulfonyl isocyanate were reacted to yield 5-{3-(4-chlorobenze- 
nesulfonyl)ureido}-4-cyano-3-methyl-^ 

Melting point: 144-146 °C. 

Example 64 

Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1 -(2-hydroxyethyl)-(1 H)-pyrazole 

A solution of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1 -(2-te^butoxycarbonyloxyethyl)-(1 H)-pyra- 
zole (69 mg, 0.142 mmol) and a IN aqueous solution of sodium hydroxide (2.0 ml) in ethanol (5.0 ml) was stirred for 3.0 
hours at room temperature. After cooling, the solution was added with 1 N hydrochloric acid until the pH was 7, and then 
the ethanol was evaporated in vacuo. To the residue was added water, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated brine, dried over sodium sulfate, and evaporated in vacuo . The residue 
was purified by chromatography on silica gel (methanol-chloroform 10:90) to yield 5-{3-(4-chlorobenzenesulfonyl)ure- 
ido}-4-cyano-3-methyl-1-(2-hydroxyethyl)-(1 H)-pyrazole (32 mg, 58.7 %). 

IR (KBr) 3401, 2925. 2853. 2231. 1736, 1618, 1572, 1478. 1260. 1146. 1088. 1014, 756. 628 cm" 1 . 
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Synthesis of 5 ^(4«h.oro^ 

a) Synthesis of 5H N-methc>x y ca^^ 

thyl)amino}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole. 

1 H-NMR 7.38-7.51 (5H, m), 3.30-3.90 (7H, m), 3.25 (3H, S). 2.44 (3H. s). 

b) Synthesis of 5-(2-methoxyethylamino)-4-cyano-3-methyl-l-pyrazolephenyl-(lH)-pyrazole 

1-phenyi-(lH)-pyrazole. 

1H -NMR (CDC.3) 7.38-7.54 (5K m). 4.76 (1H. m). 3.68 (2H, m). 3.58 (2K m). 3.34 (3H. s). 2.33 (3H. s) 

c) Synthesis of sW-chlorobemenesu^^ 

Acc W dingtoap~cedures^^^ 
1 - D henyl-(1H)-pyrazole and 4-chlorobenzenesulfonyl .socyanate were reacted to y.e.o o t 

1-^me!hOKyethyl)ureido}-4^ 

|R (KBr) 3436. 2930, 2232. 1587. 1380. 1310. 1263. 1137. 1089, 754. 632 cm 1 . 

Example 66 

Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}.4-cyano-3-methyl-1-vinyl-(lH)-pyrazole 
a) Synthesis of 5-amino-4-cyano-3-methyl-1-(2-methanesulfonyloxyethyl)-(lH)- P yrazole 

- „ q mothu , , f o hvdroxvethvl)-(lH)-pyrazole [compound described in J. Heterocycl. 
A solution of 5-am.no-4-cyano-3-methyl-1-(2 ^ » ; py i and triethylamine 

Chem., 1 199, 12. (1975)] (2.210 g, 13j>99 ^^^S„n (90 ml) was stirred for 1 1 hours at room 

(4.0 ml. 28.698 mmol) in a mixture of d,chloromethanej10 ml -tet ^^rt^ wjth ethyl acetate . The organic 
lemperature. This solution was poured '" t0 * n The residue — purtH8d 

loxyethyl)-(1 H)-pyrazole (1 .097 g, 33.8 %). 

1 H-NMRfDMSO-dg) 6.6. <2H. b*. 4.43 (2H. ,. J-5.3HZ,. 4,6 (2H. J-5.3*,. M» OK * *•« OH s>. 
45 b) Synthesis o) 5.amino-4^ysno.3.melhy|.1.vinyl.(1H) 1V rS!ole 
A so,u,~ 0,6^-4.0^0.,™,^ 

-ng, 23.0 %). 

H-NMR(CDC.3) 6.71 (IK dd. J-M. 15.5Hz). 5.60 (1K dd. J-i.0. 15.5Hz). 4.98 (1K dd. J-1.0. 8.9Hz). 4.64 (2K 



(73 mg, 23.0 %). 

1 H-NMR(CD 
55 brs), 2.28 (3H, s) 
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c) Synthesis of 5-{3 -(4-chlorobenzenesulfonyl) ureidoM-cy^ 

According to a procedure substantially same as that in Preparation 1 , 4-cyano-3-methyl-1 -vinyl-5-amino-(1 H)-pyra- 
zoie and 4-chiorobenzenesuifonyi isocyanaie were reacted to yield 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3- 
5 methyl-1-viny1-(1H)-pyrazole. 

Melting point: 184-187 °C. 

Example 67 

.70 

Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-l-ethyl-(1H)-pyrazole 
a) Synthesis of 5-amino-4-cyano-3-methyM -ethyl-(1 H)-pyrazole 

75 In a hydrogen gas atmosphere, a suspension of 5-amino-4-cyano-3-methyl-1-vinyl-(1H)-pyrazole (36 mg, 0.243 

mmol), 10% palladium on carbon (10 mg) in ethyl acetate (3.0 ml) was stirred for one hour at room temperature. After 
filtration, the filtrate was evaporated in vacuo . The residue was purified by chromatography on silica gel (chloroform- 
ethyl acetate 4:1 ) to yield 5-amino-4-cyano-3-methyl-1 -ethyl-(1 H)-pyrazole (28 mg, 76.7 %). 

20 b) Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1-ethyl-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3-methyl-1 -ethyl-(1 H)-pyra- 
zole and 4-chlorobenzenesulfonyl isocyanate were reacted to yield 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3- 
methyl-1-ethyl-(1 H)-pyrazole. 

25 

Melting point: 247-250 °C. 
Example 68 

30 Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1-(2-methoxyethyl)-(1H)-pyrazole 

a) Synthesis of 5-amino-4-cyano-3-methyl-1-(2-methoxyethyl)-(1H)iDyrazole 

A solution of 5-amino-4-cyano-3-methyl-1-(2-methanesulfonyloxyethyl)-(1H)-pyrazole (189 mg, 0.774 mmol), 
35 sodium methoxide (210 mg, 3.887 mmol) in methanol (5.0 ml) was stirred for six hours at room temperature. The meth- 
anol was evaporated in vacuo to give a residue, which was then extracted with ethyl acetate. The organic layer was 
washed with saturated brine, dried over sodium sulfate, and evaporated [n vacuo . The residue was purified by chroma- 
tography on silica gel (methanol-chloroform 1 :99) to yield 5-amino-4-cyano-3-methyl-1-(2-methoxyethyl)-(1 H)-pyrazole 
(77 mg, 55.2 %). 

40 

1 H-NMR(CDCI 3 ) 4.85 (2H, brs), 4.08 (2H, m), 3.68 (2H, m), 3.37 (3H, s), 2.23 (3H, s). 

b) Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-methyl-1-(2-methoxyethyl)-(1H)-pyrazole 

45 According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3-methyl-1-(2-methoxye- 

thyl)-(1H)-pyrazole and 4-chlorobenzenesulfonyl isocyanate were reacted to yield 5-{3-(4-chlorobenzenesulfonyl)ure- 
ido}-4-cyano-3-methyl-1-(2-methoxyethyl)-(1H)-pyrazole. 

Melting point: 196-199 °C. 

50 

Example 69 

Synthesis of 5-{3-(2-naphthylsulfonyI)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole 

55 According to a procedure substantially same as that in Preparation 1, 5-amino-3-methyl-1-phenyl-(lH-pyrazole 
[compound described in J. Org. Chem., 6155, 58, (1993)] and 2-naphthylsulfonyl isocyanate[compound described in 
DEI 289526] were reacted to yield 5-{3-(2-naphthylsulfonyl)ureido}-3-methyl-1-phenyl-(1H)-pyrazole. 
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|R(KBr)3430. 1602. 1541. 1501. 1385. 1301. 1242. 1122. 771.694cm" 1 . 

Example 70 

" IR ,KB03 5 37. 1 73 2 .1S64. 15 03,1« 8 . 133 4.,. S 4..0».1026.9 2 2.7 52 .6 58 o m ". 

Example 71 
» Synthesis of 5-(3-meth^^ 

a) Synthesis of a sodium salt of the methanesulfonamide 

. • c<,=„,„i 0 «;7/hi a sodium salt of the methanesulfonamide 
According to a procedure substantially same as that ,n Example 57(b). a sod.um 
S o was prepared starting from the methanesulfonamide. 

|R (KBr) 3440. 1652. 1352. 1318. 1213. 1 136, 996 cm 1 . 

b) Synthesis of 5- { 3-methylsu«onylureido}-4-cyano-3-methyl-1-phenyl-(1 H)-pyrazo.e 

25 Asolutionof^-methoxycanoo^ 

sodium salt of methanesulfonamide (738 mg. UK '^hyd J ^ chioroiorm , a nd then the 

phenyl-(lH)-pyrazole (35 mg, 8.7 %). 

,R (KBr) 3436. 2232. 1611. 1501, 1312. 1252. 1146, 1114. 968. 768. 696 cm" 1 . 

Example 72 
zole. 

,R (KBr) 3536. 2958. 1734. 1598. 1564. 1502. 1467, 1334, 1154. 1090. 1027, 921. 754, 691 cm" . 



35 
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Example 73 

Synthesis of 5 . { 3-(4« h iorobenz^ 
50 a) Synthesis of 5-amino-4-cyano.3-methy.-1 .(2-dimethy.aminoethy.)-(1 H)-pyrazo.e 

A solution of 5^0-4^0-3^,- 1 ^^^^^^ S^ZES 
50% aqueous dimethylamine (3.0 ml) in ^"^'^^^^a^^ter. and the mixture was extraced with 
£5 ally warmfromO °C to room tempera^ sulfate , and evap orated in ^ 

I methyM (2-dimethy.aminoethy.)-(lH)-pyrazole (528 mg, 52.4%). 
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'H-NMR (CDCI 3 ) 5.90 (2H. brs), 3.97 (2H, m), 2.61 (2H, m), 2.27 (6H, s), 2.16 (3H, s). 
b) Synthesis of 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano^ H)-pyrazole 

According to a procedure substantially same as that in Preparation 1 , 5-amino-4-cyano-3-methyl-1 -(2-dimethylami- 
noethyl)-(lH)-pyrazo!e and 4-chlorobenzenesulfonyl isocyanate were reacted to yield 5-{3-(4-chlorobenzenesulfo- 
nyl)ureido}-4-cyano-3-methyl- 1 -(2-dimethylaminoethyl)-(1 H)-pyrazole. 

IR (KBr) 3388, 2227. 1634. 1572, 1478, 1258, 1145, 1087, 1014 cm 1 . 

Example 74 

Synthesis of 5-{3-(4-ch!orobenzenesulfonyl)ureido}-3-methyl-1 -cyclohexyl-(l H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-3-methyl-1-cyclohexyl-(1H)-pyra- 
zole [compound described in J. Heterocycl. Chem., 523, 12, (1975)] and 4-chlorobenzenesulfonyl isocyanate were 
reacted to yield 5-{3-(4-chlorobenzenesulfonyl)ureido}-3-methyl-1 -cyclohexyl-(1 H)-pyrazole. 

Melting point: 300 °C or above. 
Example 75 

Synthesis of 5-{3-(4-methoxycarbonylbenzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole 

25 According to a procedure substantially same as that in Preparation 1, 5-arni no-3 -methyl- 1 -cyclohexyl-(1 H)-pyra- 
zole [compound described in J. Org. Chem., 6155. 58. (1993)] and 4-methoxycarbonylbenzenesulfonyl isocyanate were 
reacted to yield 5-{3-(4-methoxycarbonylbenzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole. 
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Melting point: 154-156°C. 
Example 76 

Synthesis of 5-{3-(2-chlorobenzenesulfonyl)ureido}-3-methyl-1-phenyl-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-3 -methyl -1-phenyl-(1H)-pyrazole 
[compound described in J. Org. Chem., 6155, 58, (1993)] and 2-chlorobenzenesulfonyl isocyanate were reacted to 
yield 5-{3-(2-chlorobenzenesulfonyl)ureido}-3-methyl-1-phenyl-(1H)-pyrazole. 

Melting point: 1 1 0- 1 1 3°C. 
Example 77 

Synthesis of 5-{3-(2-chlorobenzenesulfonyl)ureido}-3-methyM-cyclohexyl-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-3-methyl-1-cyclohexyl-(1H)-pyra- 
zole [compound described in J. Heterocycl. Chem., 523, 12, (1975)] and 2-chlorobenzenesulfonyl isocyanate were 
reacted to yield 5^3-(2-chlorobenzenesulfonyl)ureido}-3-methyl-1 -cyclohexyl-(1 H)-pyrazole. 

Melting point: 187-189°C. 

Example 78 



Synthesis of 5-{3-(4-n-butylbenzenesulfonyl)ureido}-3-methyl-1 -phenyl -(iH)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-3-methyl-1 -phenyl- (IH)-pyrazole 
[compound described in J. Org. Chem., 6155, 58, (1993):, 523, 12, (1975)] and 4-n-butylbenzenesulfonyl isocyanate 
were reacted to yield 5-{3-(4-n-butylbenzenesulfonyl)ureido}-3-methyl-1-phenyl-(1 H)-pyrazole. 
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Melting point: 100-103°C. 
Example 79 

. Synthesis of s^^A^arboxybenzenesulfonyDuroidoJ-S-methyM-phenyKI H)-pyrazole 

A so-utfon a. 3-methyM*hen^ 
mmol) and a 5N aqueous solution of potassium hydroxide (5.0 mj £ > t0 jeld „ aqueous 

Sngtogradua..y warmfrornO»C = off , 

zole(56mg, 56.3%). 

,R (KBr) 3068. ".704. 1600. 1560. 1503. 1404. 1343. 1262. 1168. 1090. 764. 695, 614 «< 
Example 80 

Synthesis of 5-{3-(benzylsulfonyl)ureido}-3-methyl-1-phenyl-(1H)-pyra Z ole 
wording to a procedure substantia^ sa^as th^ 

^^^^^^ 

Melting point: 163-165°C. 
Example 81 

30 M . a proaa^ ^^^^^r^S^^lc^ 
zole. 

35 Melting point: 11 0-11 3°C. 
Example 82 

Synthesis of 5-[3. { 4-(piperidinO-carbony.)-benzenesu.fonyl}ureido]-3-meth^ 

Aso .ution of 3-methy,-1-pheny..5.<3-(4^^ 
endive (60 * 0.607 mmd). H3-dimeth^ gradually warm 

mixture of dimethylformamide (10 ml)-tetrahydrof uran (10 ^ > ^ s ^ £££ was ^ b cnromatog raphy on 

(iH)-pyrazole (30mg, 25.2%). 

■R (KBr) 2941 . 1635. 1500. 1446. 1339. 1274. 1 164. 758. 676, 603 cm" 1 . 

so Example 83 

Synthesis of 5-{3-(4-hydroxymethy.^^^ 

A solution of MM-ethoxycarbo^ 
55 mmol) in tetrahydrofuran (2.0 ml) was added dropw.se to a h e mixture was stirred for two hours while 

mmo in tetrahydrofuran (2.0 ml) atO'C. After tetrahydrofuran-water (1:1). the 
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raphy on silica gel (methanol-chloroform 3:97) to yield 5-{3-(4-hydroxymethyl-ben2enesulfonyl)ureido}-3-methyl-1 -phe- 
nyl^ 1H)-pyrazole (92 mg, 84.4 %). 

ID /lfE2r\ Q^Q7 Qf»70 1COn 1 ^AC. 1Cm 1QDO 10>IA 11CO mnc noc fox -1 

** ■ y w>/ w-rv. # , wwr » «/, >www, . ^ww, iwtsi, • wvfc, IWTW, i l W , IVTU, / ^ / , WOt O t II . 

Example 84 

Synthesis of 5-{3-(4-carbamoylben2enesulfonyl)iireido}-3 -methyl- 1 -phenyl-(1 H)-pyrazole 

A solution of 5-{3-(4-methoxy(^rbonylbenzenesulfonyl)ureido}-3-methyl-1^henylT(lH)iDyrazole (130 mg, 0.314 
mmol) in ammonia-methanol (10 ml) was heated at 10°C for 18 hours in an autoclave. The reaction was evaporated in 
vacuo . The residue was purified by thin layer chromatography (silica gel, methanol-chloroform 10:90) to yield 5-{3-(4- 
carbamoylbenzenesulfonyl)ureido}-3-methyl-l-phenyl-(lH)-pyrazole (82 mg, 77.0 %). 

IR (KBr) 3460, 1680, 1610, 1558. 1503, 1407, 1380, 1345, 1170, 764, 677 cm 1 . 

Example 85 

Synthesis of 5-{3-{4-n-butylcarbamoyl-benzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole 

According to a procedure substantially same as that in Example 82, 3-methyl-1 phenyl -5-{3-(4-ca rboxybenzenesul - 
fonyl)ureido}-(1H)-pyrazole and n-butylamine were reacted to yield 5-{3-(4-n-butylcarbamoy!-benzenesulfonyl)ureido}- 
3-methyl-1-phenyl-(1H)-pyrazole was prepared starting from. 

IR (KBr) 3352, 2930, 1643, 1558, 1502, 1453, 1340, 1171. 1092, 1026, 762, 694, 673, 614 cm" 1 . 

Example 86 

Synthesis of 5-{3-(3-methylbenzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole 

According to a procedure same or substantially same as that in Japanese Patent Publication (kokai) No. 
258846/1988, reaction was performed starting from 3-methylbenzenesulfonamide [compound described in J. Org. 
Chem., 7022, 58, (1 993)] to yield 3-methylbenzenesulfonyl isocyanate, which was then reacted with 5-ami no-3 -methyl - 
1-phenyl-(1H)-pyrazole [compound described in J. Org. Chem., 6155, 58. (1993)] according to a procedure substan- 
tially same as that in Preparation 1 to yield 5-{3-(3-methylbenzenesulfonyl)ureido}-3-methyl-1-phenyl-(1H)-pyrazole. 

IR (KBr) 3332, 1729, 1631, 1598, 1540, 1501, 1385, 1349, 1279, 1237, 1137, 1100, 912, 758, 699, 638 cm- 1 . 

Example 87 

Synthesis of 5-{3-(4-t-butylbenzenesulfony!)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole 

According to a procedure same or substantially same as that in Japanese Patent Publication (kokai) No. 
258846/1988, reaction was performed starting from 4-t-butylbenzenesulfonamide to yield 4-t-butylbenzenesulfonyl iso- 
cyanate, which, was then reacted with 5-amino-3-methyl-1-phenyl-(1H)-pyrazole [compound described in J. Org. 
Chem., 6155, 58, (1993)] according to a procedure substantially same as that in Preparation 1 to yield 5-{3-(4-t-butyl- 
benzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole. 

IR (KBr) 3523, 2964, 1733, 1597, 1564, 1503, 1477, 1333, 1147, 1112, 571 cm" 1 . 

Example 88 

Synthesis of 5-{3-(3-chlorobenzenesulfonyl)ureido}-3-methyl-1-phenyl-(1 H)-pyrazole 

According to a procedure substantially same as that in Preparation 1, 5-amino-3-methy1-1-phenyl-(1H)-pyrazole 
[compound described in J. Org. Chem., 6155, 58, (1993)] and 3-chlorobenzenesulfonyl isocyanate[compound 
described in J. Org. Chem., 7022, 58, (1993)] were reacted to yield 5-{3-(3-chlorobenzenesulfonyl)ureido}-3-methyl-1- 
phenyl-(1 H)-pyrazole. 
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|R (KBr) 3342, 1601, 1542, 1501, 1300, 1143. 592 cm 1 . 
Example 89 

s Synthesis of 5 -{3.(thioph e n-2-yl-sulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole 
„ to a procedure s-antia^ 

10 pyrazole. 

IR (KBr) 3424, 1601 . 1542, 1501 , 1299, 1 132, 593 cm 1 . 
Example 90(CV-2401) 

pyrazole. 

IR (KBr) 3416. 2234, 1737. 1611. 1505. 1396. 1265. 1148. 1077.758, 630cm" 1 . 

25 Example 91 

Synthesis of 5 . { 3-(4«h to r^^ 

QC +hat in c xamD le 35 5-{3-(4-chlorobenzenesulfonyl)ureido}-4- 

cJano-3-ethoxycarbonylmethyM -phenyl-p H)-pyrazole. 

IR (KBr) 3272. 2237. 1726. 1596. 1502. 1159. 1092. 758 cm" 1 . 

35 Example 92 

Synthesis of 5- { 3-(4<hlorc*enzen^^ 

^ that in Fxamole 83 5-{3-(4-chlorobenzenesulfonyl)ureido}-4- 

cyano-3-ethoxycarbonylmethyl-1 -phenyl-(1 H)-pyrazole. 

,R (KBr) 3380, 3280, 2362, 1507, 1350, 1326, 1161. 1132. 806. 768. 680. 595. 490cm" 1 . 

45 Example 93 

Accwding ,0 a „ — . Z^X££X2^<£^ 

B ,R (KBr) 296,. 1732. ,599. ,556. ,502. ,458. ,364. ,349. ,292. 1246. 1140 cm ', 
following tables: 
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N N N— S- 
R 5 R 3 R 2 O 



Preparation 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


1 


4-Me-Ph- 


-H 


-H 


-CN. 


Ph- 


-H 


2 


4-Me-Ph- 


-H 


-H 


-H 


Ph- 


-H 


3 


4-Me-Ph- 


-H 


-H 


-H 


Ph- 


-Me 


4 


A sodium salt of the compound of Preparation 1 








Preparation 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


5 


4-Me-Ph- 


-H 


-H 


-H 


-H 


-H 


6 


4-Me-Ph- 


-H 


-H 


-C0 2 Et 


-H 


-H 


7 


4-Me-Ph- 


-H 


-H 


-C0 2 H 


-H 


-H 
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10 


Example 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 




1 


Ph- 


-H 


-H 


-CN 


Ph- 


-H 




2 


4-Me-Ph- 


-H 


-H 


-CN 


2-pyridyl- 


TT 

-H 


ID 


3 


4-Me-Ph- 


-H 


-H 


-CiN 


Me- 


-H 




4 


4-Me-Ph- 


-Jri 


■ii 
-n 


-CN 


cyclohexyl- 


-H 


so 


5 


4-Me-Ph- 


-H 


TT 

-H 






-H 




6 


4-Me-Ph- 


-H 


-H 


-CN 


4-N0 2 -Ph- 


-H 


25 


7 


4-Me-Ph- 


-H 


-H 


-CN 


4-NH 2 -Ph- 


-H 


8 


4-Me-Ph- 


-H 


-H 


-CN 


4-AcNH-Ph- 


-H 




9 


4-Me-Ph- 


-H 


-H 


-CN 


4-Me-Ph- 


-H 


30 


10 


4-Me-Ph- 


-H 


-H 


-CN 


4-Cl-Ph- 


-H 




11 


4-Me-Ph- 


-H 


-H 


-CN 


4-Br-Ph- 


-H 


35 


12 


4-Me-Ph- 


-H 


-H 


-CN 


06 


-H 



13 4-Me-Ph- 



-H 



-H 



-CN 



14 


4-Me-Ph- 


-H 


-H 


-CN 


15 


4-Me-Ph- 


-H 


-H 


-CN 


16 


4-Me-Ph- 


-H 


-H 


-CN 


17 


4-Me-Ph- 


-H 


-H 


-CN 


18 


4-Me-Ph- 


-H 


-H 


-CN 



PhCH 2 - 
H 

'■-ft 

N 



-H 
-H 



-H 

2-N0 2 -Ph- -H 
2-NH 2 -Ph- -H 
2-Me-Ph- -H 
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Example R l 


R 2 


R 3 


R 4 


R 5 


R 6 


19 


4-Me-Ph- 


-H 


-H 


-CN 


2-Cl-Ph- 


-H 


20 


2-Me-Ph- 


-H 


-H 


-CN 


Ph- 


-H 


21 


2-Me-Ph- 


-H 


-H 


-CN 


Cyclohexyl- 


-H 


22 


2-Me-Ph- 


-H 


-H 


-H 


Ph- 


-H 


23 


4-Me-Ph- 


-H 


-H 


-C0 2 Et 


Ph- 


-H 


24 


4-Me-Ph- 


-H 


-H 


-C0 2 H 


Ph- 


-H 


25 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- 


Me- 


26 


2-Me-Ph- 


-H 


-H 


-CN 


Ph- 


Me- 


27 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- 


Et- 


28 


2-Me-Ph- 


-H 


-H 


-CN 


Ph- 


Et- 


29 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- 


"Bu- 


30 


2-Me-Ph- 


-H 


-H 


-CN 


Ph- 


"Bu- 


31 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- 


Ph- 


32 


2-Me-Ph- 


-H 


-H 


-CN 


Ph- 


Ph- 


33 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- 


-CH 2 CN 


.34 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- -CH 2 C0 2 E 
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70 



75 



20 



25 
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35 



40 



Example 

35 
36 

37 
38 
39 
40 

41 

42 

43 

44 

45 
46 

47 
48 
49 
50 



1 

r 1 


T>2 

R 


K 


R 4 


R 5 


il 6 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- 


-CH 2 C0 2 H 


4-Cl-Ph- 


-H 


-H 


-CN 


Ph 
ru- 


*n 


4-Cl-Ph- 


-H 


-H 


/"•XT 

-LIN 


rn- 




4-Cl-Ph- 


-H 


-H 


-CN 


Ph- 


nt- 


4-Cl-Ph- 


-H 


-H 


-CN 


Pn- 




4-N0 2 -Ph- 


-H 


-H 


-CN 


Ph- 


-H 


4-NH 2 -Ph- 


-H 


-H 


-CN 


Ph- 


-H 


4-Me-Ph- 


-H 


-H 


-CN 


Ph- 


s Pr- 


4-Cl-Ph- 


-H 


-H 


-CN 


Ph- 


j Pr- 



A sodium salt of the compound of Example 37 
A sodium salt of the compound of Example 25 
A sodium salt of the compound of Example 4 



4-*Pr-Ph- 


-H 


-H 


-CN 


Ph- 


-H 


4-'Pr-Ph- 


-H 


-H 


-CN 


Ph- 


Me- 


4-Cl-Ph- 


-H 


-H 


-H 


Ph- 


-H 


4-Cl-Ph- 


-H 


-H 


-H 


Ph- 


Me- 
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Example R 1 


R 


R 


R 4 


R 5 


R 


51 


4-Cl-Ph- 


Me- 


-H 


-CN 


Ph- 


Me- 


52 


4-Cl-Ph- 


-H 


PhCH 2 - 


-CN 


Ph- 


Me- 


53 


4-Cl-Ph- 


-H 


-H 


-CN 


— ^N-CHjPh 


Me- 


54 


4-Cl-Ph- 


-H 


Me- 


-CN 


Ph- 


Me- 


55 


4-Cl-Ph- 


-H 


-H 


-CN 




Me- 


56 


4-Cl-Ph- 


PhCH 2 - 


-H 


-CN 


Ph- 


Me- 


57 


4-Br-Ph- 


-H 


-H 


-CN 


Ph- 


Me- 


58 


4-CI-Ph- 


-H 


j Pr- 


-CN 


Ph- 


Me- 


59 


4-Cl-Ph- 


-H 


Me^CCHjJr 


-CN 


Ph- 


Me- 


60 


4-Cl-Ph- 


-H 


cTV(CH 2 ) 2 - 


-CN 


Ph- 


Me- 


61 


4-Cl-Ph- 


-H 


-H 


-CN 


— (~N-CH 3 


Me- 


62 


A sodium salt of the compound of Example 50 






. 4-Cl-Ph- 


-H 


-H 


-CN 


'BuOCOj^CH^- 


Me- 


64 


4-Cl-Ph- 


-H 


-H 


-CN 


-(CH 2 ) 2 -OH 


Me- 


65 


4-Cl-Ph- 


-H 


MeO-(CH2) 2 - 


-CN 


Ph- 


Me- 


66 


4^C1-Ph- 


-H 


-H 


-CN 


CH 2 =CH- 


Me- 


67 


4-Cl-Ph- 


-H 


-H 


-CN 


Et- 


Me- 
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Example 


R 1 


R 2 


R 


R 


R 5 


R 6 




4-Cl-Ph- 


-H 


-H 


-CN 


MeCMCHzV 


Me- 


68 










-H 


-H 


-H 


Ph- 


Me- 


69 










70 


4-Et-Ph- 


-H 


-H 


IT 

-xl 


Ph- 


Me- 


71 


Me- 


-H 


-H 




Ph- 


Me- 


72 


4-'Bu-Ph- 


u 
-li 


-H 


-H 


Ph- 


Me- 


i j 


4-Cl-Ph- 


-H 


-H 


-CN 




Me- 




4-Cl-Ph- 


-H 


-H 


-H 


Cyclohexyl- 


Me- 


1A 






75 


4-Me0 2 C-Ph- 


-H 


-H 


-H 


Ph- 


Me- 


76 


2-Cl-Ph- 


-H 


-H 


-H 


Ph- 


Me- 


77 




-H 


-H 


-H 


Cyclohexyl- 


Me- 


78 


4-"Bu-Ph- 


-H 


-H 


-H 


Ph- 


Me- 


79 


4-H0 2 C-Ph- 


-H 


-H 


-H 


Ph- 


Me- 


80 


PhCH 2 - 


-H 


-H 


-H 


Ph- 


Me- 


81 


4-MeO-Ph- 


-H 


-H 


-H 


Ph- 


Me- 


82 




-H 


-H 


Ph- 


Me- 


83 


4-HOCH 2 -Ph 


- -H 


-H 


-H 


Ph- 


Me- 
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Example R 1 R 2 R 3 R 4 R 5 R 6 



5 


84 


H 2 N-C^Q>- 

o — ' 


-H 


-H 


-H 


Ph- 


Me- 


10 


85 


n BuNH-C-<f~~)>— 

6 


-H 


-H 


-H 


Ph- 


Me- 




ou 


J 1VIC J 11 


-H 


-H 


-H 


Ph- 


Me- 


15 


87 


4- Bu-Ph- 


•H 


-H 


TT 

-H 


Tll_ 

Ph- 


Me- 




88 


3-CI-rn- 


-H 


-H 


TT 

-ri 


nl. 

Fn- 


Me- 


20 


89 




-H 


-H 


-H 


Ph- 


Me- 




90 


4-Cl-Ph- 


-H 


-H 


-CN 


Ph- 


-CH 2 C0 2 Et 


25 


91 


4-Cl-Ph- 


-H 


-H 


-CN 


Ph- 


-CH 2 C0 2 H 




92 


4-Cl-Ph- 


-H 


-H 


-CN 


Ph- 


-{CH 2 ) 2 OH 


30 


93 


^-"Pr-Ph- 


-H 


-H 


-H 


Ph- 


Me- 



EFFECT OF THE INVENTION 
40 Test 1 ECE inhibitory activities of 5-sulfonylureidopyrazole derivatives 
Methods 

Preparation of rat lung ECE and measurement of ECE inhibitory activity 

45 

Rat lung tissue was homogenized with a homogenizer in ice-cold 20 mM Tris-HCI buffer (pH7.5) containing 5 mM 
magnesium chloride, 1 mM phenylmethylsulfonyl fluoride (PMSF), 20 jiM pepstatin A, and 20 ^iM leupeptin. The 
homogenate was centrifuged at 800 x G, and the supernatant was ultracentrifuged at 100,000 x G. Then, the proce- 
dures in which the resulting pellet was resuspended in the above buffer and ultracentrifuged as shown above, were 
so repeated further twice so that plasma components and the like were removed. The resulting pellet was suspended, 
homogenized with a glass homogenizer, and ultracentrifuged. The resulting pellet was solubilized in 0.5% Triton X- 100. 
The solution was ultracentrifuged to obtain a supernatant, which can be used as the rat lung ECE. Each test compound 
and the rat lung ECE (10 pg) were preincubated at 37°C for 15 minutes in a 100mM Tris-HCI buffer (pH7.0) containing 
1mM NEM, 100uM leupeptin, and 20uM pepstatin A. and then human big ET-1 (0.8ug) was added thereto (totally 
55 200uJ), and the mixture was incubated at 37°C for one hour. 

The reaction was stopped by the addition of EDTA to give a final concentration of 1 mM. ECE activities were deter- 
mined to quantify the produced ET-1 by the ET-1 specific sandwich enzyme immunoassay method. 

ECE inhibitory activities of the test compounds were evaluated by determination of the ECE activities in the pres- 



184 



EP 0 885 890 A1 



ence 



or absence of the test compounds. 



Results 



The sulfonylureidopyrazole derivatives was 



demonstrated to inhibit ECE, as shown in the following table. 



ECE inhibitory activies of sulfonylureidopyrazole derivatives 



10 



15 



20 



25 



The present compound 


IC50(uM) 


Preparation 1 
Example 4 
Example 37 


4.6 

0.29 
0.045 



Test 2 Effect on the change in blood pressure induced by big ET-1 in rats 
Methods 

so .« *». - rss^ssssssss^ aasss; 

warming surgical bed. and «» *» '^tC^TSfa^re Nocked by wape.Hon.al administration of 
sure and for legion ci tea, comprxj* .'^~^ e ^^^ ' M ^,Jc^ndo,ie 1 ^e»»(po t ,«h. 
penfolinium (fOmg/kg). Alter stabilisation of Wood pressure lor ao ET-1 (lpmc*kg) eras admin- 

30 Results 

Big ET-Linduced increasing in biood pressure was apparently inhibited by administration of the compound of 
Example 37 (3 and 10mg/kg), as shown in the following table. 



35 



40 



Dose (mg/kg) 


Increase in systolic 
pressure (mmHg) 


0 


96 ±4 


3 


65+8 


10 


34 ±6 



50 



45 Referential Example 

E0 ^,,.»e,edau»ue,,n.con^^^^ 

ifory <m art are useful in treating and '^T^^SmMM m congastive need failure, arrhythmia angina, 
by ET such as for example, cardiac failure such as myocardal ^herna^ro 0 ^ di6c , der 

Smiac hypedrophy. hyperfension: ^^ScST^belnw-sdiseasetpamMcraSon 
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Claims 

1 . A composition for inhibiting endothelin converting enzyme which comprises a compound of formula (1) or (2): 




wherein: 

A is an oxygen atom or a sulfur atom; 

R 1 is an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl group, an aryl group, 
a heteroarylalkyl group, a heterocyclic group, -OR 7 , -SR 7 , N(R 7 )R 71 , a substituted alkyl group, a substituted 
alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a substituted cycloalkenyl group, a 
substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a substituted aryl group, a substituted 
aralkyl group, a substituted heteroarylalkyl group, or a substituted heterocyclic group, or a group of formula (a): 



or formula (b): 




R 2 and R 3 , which may be the same or different, are each a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyl group, a cycloalkenyl group, an aryl group, a heterocyclic group, a heteroarylalkyl 
group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted 
cycloalkyl group, a substituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted cycloalke- 
nylalkyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, or a sub- 
stituted heteroarylalkyl group, or a group of formula (a) or (b) as shown above; 

R 4 and R 5 , which may be the same or different, are each a hydrogen atom, a halogen atom, a cyano group, a 
nitro group, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl group, an aryl 
group, a heterocyclic group, a heteroarylalkyl group, -OR 12 , -N(R 12 )R 13 , -CO-R 12 , -CS-R 12 , -C0 2 -R 12 -CO-S- 
R 12 -CS 2 -R 12 , -CS-O-R 12 -O-CO-R 12 , -O-CS-R 12 -S-CO-R 12 , -S-CS-R 12 , -CON(R 12 )R 13 . -CSN(R 12 )R 13 , - 
S(0),-R 12 , -SO r N(R l2 )R 13 , -N(R 12 )-CO-R 13 -OS0 2 -R 12 . a substituted alkyl group, a substituted alkenyl 
group, a substituted alkynyl group, a substituted cycloalkyl group, a substituted cycloalkenyl group, a substi- 
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group of ^^.SJSJ, MO , , nyarw „ amu an alkyl group, an alkeny. group, an alky- 
.'substituted alkyl group, a aubanuled a»<.nyl group » J^., ^oalten^lKyl 

heteroarylalkyl 9™* M , R 7* R 71 then R 7 and R n be combined together with the nitrogen atom to 
^tiT^^oZ f JEdVS "ed ring which op«ona,, contains other heter- 

?XC^ n £™ the same or different and are each a bond or " CH2 "• or any ^ adiacent 9roups of them 

are combined together to form ^"^^^^ by a hydroge n atom attached to a ring carbon atom, 

olt'nS P 'areLependenlly 0 o, an integer of 1 to 3. provided thai o end P ara not simultaneously 0: 

j is an oxygenator or -SIO),- in which q rs 0. 1. or 2; cvcloalkvf oroup. a cycloalkenyl 

R'-isahyProgona^anaWgr^ 

group, an aryl group « °J^ub2 S oySSyl gw. a subaJtotad cydoalkenyl group, a sob- 

T^^^^^^XZ group. • — «• *°* " 

SIS? S— S« *• — ; «sr-2 S"? »1?5SES^S Sffowft w. or 

provided that B» is not a hydrogen atom ,n the case of -OCO-R . O Cb B . a uaj 
R^'arefl-sarneordsferen,^^ 

nyl group, a cycloalkyl group. a cycloalteny group. ^«2**£X??gJ>5» .substituted oycloalkyl 
a'substifuled alkyl group. aaubahMed ^SSSSni W ■ aial»uted oycloatkanytalkyl 

JSSEEft no, a hydrogen atom, in fhe ease of «W. <***". -S-COR". -SO- 
^e^R^R'^-^-^ 

SSSSSSSS nc™ Sa "a cycloalkyl group, a cycloaXen,, gro* an aryf group. - 
A5 .A 6 .A 7 -A 8 -R Y . and a group of the formula: 



187 



EP 0 885 890 A1 



R 



X 




A r 



■A, 



wherein A 1f A 2 , A 3 , A4 and R x are as defined above, B ring is a cycloalkyl group, a cycloalkenyl group, an aryl 
group, or a heterocyclic group; and 

such substituents on the substituted cycloalkyl group, the substituted cycloalkenyl group, the substituted 
cycloalkylalkyl group, the substituted cycloalkenylalkyl group, the substituted aryl group, the substituted aralkyl 
group, the substituted heterocyclic group, or the substituted heteroarylalkyl group are the same or different and 
are each one or more selected from the group consisting of a halogen atom, a nitro group, a cyano group, an 
alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl 
group, a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heteroarylalkyl group, -As-Ag-Ay-Ae-R^ and 
a group of the formula: 



wherein A 1( A 2 , A 3 , A 4 and R x are as defined above, B ring is a cycloalkyl group, a cycloalkenyl group, an aryl 
group, or a heterocyclic group; or 

any substituents attached to the adjacent carbon atoms may be optionally combined together with the carbon 
atoms with which they are substituted to form a 4- to 8-membered ring optionally containing other heteroatoms; 
or a pharmaceutical^ acceptable acid addition salt or alkali salt thereof. 

A pharmaceutical composition for treating or preventing a cardiac failure, a tracheal constriction, a nervous disor- 
der, a parasecretion, a vascular disorder, an ulcer, a cancer, a damage of gastric mucosa, an endotoxin shock, sep- 
sis, or a renal damage, which comprises the compound of formula (1) or (2): 



wherein A, R 1 , R 2 , R 3 . R 4 , R 5 and R 6 are as defined in Claim 1 ; or a pharmaceutical ly acceptable acid addition salt 
or alkali salt thereof. 

The pharmaceutical composition as claimed in Claim 2, in which the composition is for treating or preventing myo- 
cardial ischemia, congestive heart failure, arrhythmia, angina, cardiac hypertrophy, hypertension, pulmonary hyper- 
tension, asthma, cerebral vasospasm, subarachnoid hemorrhage, stroke, cerebral infarction, Alzheimer's disease, 
eclampsia, arteriosclerosis, Buerger's disease. Takayasu's arteritis, Raynaud's disease, a complication of diabetes 
mellitus, lung cancer, gastric ulcer, a damage of gastric mucosa, an endotoxin shock, sepsis, or acute or chronic 





a) 
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renal failure. 

A 5-sulfonylureido-(lH)-pyrazole derivative of formula (1): 



*S ^ A 



(1) 



t R 5 and R 6 are as defined in Claim 1; provided that the following compounds 
) a compound of the formula: 



wherein A. R 1 . R 2 . R 3 . R ' 
excluded; 



CN 




r h rpw 



Me 



0 2 N 





NO, 



189 



EP 0 885 890 A1 



Me 



\ — n o 



H 



N N N— S — \\ /. 
H H II v> v 
O 





DUL § /= 





H H II V // 
O 



Me 

taJL ■» /= 



N N N— S — (\ />— Me 
H h n W // 





CI 



Me 

I 




N0 2 



Me. 

ex. x . « 



N' ^N' "N— S — (\ /) — Me 
H H n v // 
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Wrrf 



9 O-** 




or 



ii) a compound wherein R 1 is 2-methylphenyl group, and R 5 is hydrogen or an alkyl group. 

Hi) a compound wherein R 1 is -N(R 7 )R 71 . and 

J) a compound wherein R 1 is a substituted heteroarylalkyl group 

pharmaceutical acceptable acid addition salt or alkali salt thereof. 



; or a 

A 3-sulfonylureido-(1H)-pyrazole derivative of formula (2) 

>4 



if A?» 



(2) 



wherein A, R', R 2 . R 3 . R 4 . R S and ffi are ae defined in CM* 1; provided M the following eompounds 
excluded: 

i) a compound of the formula: 
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or 




ii) a compound wherein R 1 is 2-methylphenyl group, and R 5 is hydrogen, 

iii) a compound wherein R 1 is a substituted or unsubstituted pyrazolyl, 

iv) R 1 is a substituted heteroarylalkyl group 

;or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 

The compound as claimed in Claim 5, wherein 

R 1 is an aryl group, a substituted aryl group, an alkyl group, a substituted alkyl group, a cycloalkyl group, a sub- 
stituted cycloalkyl group, or a substituted aralkyl group; 

R 2 and R 3 , which may be the same or different, are each a hydrogen atom, an alkyl group, a substituted alkyl 

group, or an aralkyl group; 

R 4 is a hydrogen atom, or a cyano group; 

R 5 is an alkyl group, a cycloalkyl group, an aryl group, a substituted alkyl group, a substituted cycloalkyl group, 
a substituted aryl group, or a group of formula (a) 

R 6 is a hydrogen atom, an alkyl group, a substituted alkyl group, an aryl group, or a substituted aryl group; 
or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 

A compound of formula (1): 
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(1) 



R O 



wherein: 



A is an oxygen atom or a sulfur atom; cvcloalkyl group, a cycloalkylalkyl group, a cycloalke- 

R 1 is an alkyl group, an alkenyl group, an a kynyl W • JJ*«£ J het P eroar y y .aikyl group. -OR , -SR 7 , a sub- 



(CH^o 

(c) 

(chj); ' 




or formula (d): 




R 2 a*R3.wh,hm a ybethesameord« 

an alkynyl group, a cycloalky. group, a cydod*M W J^SSSSToSi ■ substituted alkyl group, a substi- 
aryl group, an aralkyl group, a heterocychc BW ! "SSSd^SortJl group, a substituted cydoalkenyl 
tuted alkenyl group, a substituted alkynyl V^^^^L^ group, a substituted aryl group, a 



group, a 

substituted aralkyl group, a 



formula (c) or (d) as shown above; , an alkeny) gr0 up. an alky- 

R 4 is a hydrogen atom, a halogen atom, a cyano g roup a cydoalkenylalkyl group, an aryl 

nyl group, a cycloalkyl group, a cycloalkylalkyl group, a c ^^"^ r °* R i 2)R i3 _ 0R 12, -S(0) r R 12 . -C0 2 - 
l^an arafky. group, * hete^ a substi- 

-CO-R 12 . -CS-R 12 . -O-CO-R 12 . -CON(R )R O8U2 « • 2 ^ loalky1 group , a su b- 

tuted alky, group, a substituted ^^^3^^'?5irtM«l cycloalkenylalkyl group, a 
f^tZZ^^^ 5rS3il ^cyclic group, or a substituted heteroar- 
ylalkyl group, or a group of formula (c) or (d) * ; shown cycloa lkylalkyl group, a cycloalke- 

R» is an alkyl group, an alkenyl group, an ^^^^SS^m a heterocyclic group, a heteroarylalkyl 
nyl group, a cycloalkenylalkyl g roup an anrt_ ^Nrffla 9 ^ 2 -N(R 12 )R 13 . a substituted alkyl group, a 
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formula (c) or (d) as shown above; 

R 6 is a hydrogen atom, a halogen atom, a cyano group, a nitro group, an alkyl group, an alkenyl group, an alky- 
nyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl group, a cycloalkenylalkyl group, an aryl 
group, an aralkyi group, a heterocyclic group, a heteroarylalkyl group, -N(R 12 )R i3 -OR 12 , -S(0),-R 12 -C0 2 - 
R 12 , -CO-R 12 , -CS-R 12 -O-CO-R 12 -CON(R 12 )R 13 , -O-S0 2 -R 12 , -S0 2 -N(R 12 )R 13 , -N(R 12 )-CO-R 13 , a substi- 
tuted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a sub- 
stituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted cycloalkenylalkyl group, a 
substituted aryl group, a substituted aralkyi group, a substituted heterocyclic group, a substituted heteroaryla- 
lkyl group or a group of formula (c) or (d) as shown above; 

R 7 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl 
group, a cycloalkylalkyl group, a cycloalkenylalkyl group, an aryl group, an aralkyi group, a heterocyclic group, 
a heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a 
substituted cycloalkyl group, a substituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted 
cycloalkenylalkyl group, a substituted aryl group, a substituted aralkyi group, a substituted heterocyclic group, 
or a substituted heteroarylalkyl group; 

0 and p are independently 0 or an integer of 1 to 3, provided that o and p are not simultaneously 0; 
J° is an oxygen atom, or a sulfur atom; 

R 14 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl 
group, a cycloalkenyl group, a cycloalkenylalkyl group, an aryl group, an aralkyi group, a heterocyclic group, a 
heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a sub- 
stituted cycloalkyl group, a substituted cycloalkenyl group, a substituted cycloalkylalkyl group, a substituted 
cycloalkenylalkyl group, a substituted aryl group, a substituted aralkyi group, a substituted heterocyclic group, 
or a substituted heteroarylalkyl group; 

1 is 0, 1 , or 2; 

R 8 and R 9 are the same or different and are independently a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkylalkyl group, a cycloalkenylalkyl group, an 
aryl group, an aralkyi group, a heterocyclic group, or a heteroarylalkyl group; 

R 12 and R 13 are the same or different and are each a hydrogen atom, an alkyl group, an alkenyl group, an alky- 
nyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkylalkyl group, a cycloalkenylalkyl group, an aryl 
group, an aralkyi group, a heterocyclic group, a substituted alkyl group, a substituted cycloalkyl group a sub- 
stituted cycloalkenyl group, a substituted aryl group, a substituted aralkyi group, a substituted heterocyclic 
group, or a substituted heteroarylalkyl group; 

in the above R 1 to R 13 , such substituents on the substituted alkyl group, the substituted alkenyl group, and the 
substituted alkynyl group are the same or different and are each one or more selected from the group consist- 
ing of a halogen atom, a nitro group, a cyano group, a cycloalkyl group, a cycloalkenyl group, an aryl group - 
OR 8 , -N(R 8 )R 9 , -C0-R 8 , -CS-R 8 , -C0 2 -R 8 , -O-CO-R 8 , -CONR 8 R 9 , -S(0),-R 8 , -S0 2 -N(R 8 )R 9 , and -N(R 8 )-CO- 
R 9 ;and 

such substituents on the substituted cycloalkyl group, the substituted cycloalkenyl group, the substituted 
cycloalkylalkyl group, the substituted cycloalkenylalkyl group, the substituted aryl group, the substituted aralkyi 
group, the substituted heterocyclic group, and the substituted heteroarylalkyl group are the same or different 
and are each one or more selected from the group consisting of a halogen atom, a nitro group, a cyano group, 
an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkylalkyl group, a cycloalkenyl 
group, a cycloalkenylalkyl group, an aryl group, an aralkyi group, a heteroarylalkyl group, -OR 8 , -N(R 8 )R 9 -CO- 
R 8 , -CS-R 8 , -C0 2 -R 8 , -O-CO-R 8 , -CONR 8 R 9 , -S(0) r R 8 , -S0 2 -N(R 8 )R 9 and -N(R 8 )-CO-R 9 , 
provided that i) when R 4 is the hydrogen atom, then R 1 is 4-chlorophenyl or 2-methylphenyl, ii) when R 5 is the 
alkyl group, then R 4 is the cyano group, and iii) the compound of the formula: 
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is excluded; *u~„*«* 
or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 

A compound of formula (2): 



wherein: 



A is an oxygen atom or a sulfur atom; CVC | oa ikyl group, a cycloalkylalkyl group, a cycloalke- 

Ri is an alkyl group, an alkenyl group, an alkynyl group. W» ' ^ r7 . sr 7 a sub . 

ny. group, a cyc.oalkeny.alky. group an cycloa.ky. group, a 

stituted alkyl group a substituted a^n* S^X JatLied cydoa.kenyla.ky. group, a sub- 




(CH^p 



(c) 



or formula (d): 



(CH^ 



(CH2) P 



:n— r 



14 



ao alkml group, a ovdoalk,! group. ■«?^KSS«s»l «M 9W ■ ■** 

formula (c) or (d) as shown above; an a|kyny , grouPi a 

R" is a halogen atom, a cyano group, a nrtro gr ^ ^ alkyl group ' * ar ^ Q an 

cycloalky. group, a cyc.oa.ky.a.ky. group a ^itfTir ,2 , -CO r R 12 . -CO- 

ala.kyl group, a heterocyclic group l^FS!?* * S<5' ~N(R 12 )R 13 ' -N(R )-CO-R 13 , a substituted alkyl 

group of formula (c) or (d) as shown above. cvcloalkylalkyl group, a cycloalkenyl group, a 

is an alkenyl group, an alkynyl group a heteroarylalkyl group, -8(0),- 

"g*FSF gome's RnS^W a'substituted alky, group a substituted 
Sa^^.Sl^i 9 ro 0 u N p ( a substStut^cydoaM a subbed cycloalkenyl group, a 
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substituted cycloalkyialkyl group, a substituted cycloalkenylalkyl group, a substituted aryl group, a substituted 
aralkyl group, a substituted heterocyclic group, a substituted heteroarylalkyl group, or a group of formula (c) or 
(d) as shown above; 

R 5 is a hydrogen atom, a halogen atom, a cyano group, a nitro group, an alkyl group, an alkenyl group, an alky- 
nyl group, a cycloalkyl group, a cycloalkyialkyl group, a cycloalkenyl group, a cycloalkenylalkyl group, an aryl 
group, an aralkyl group, a heterocyclic group, a heteroarylalkyl group, -N(R 12 )R 13 , -OR 12 , -S(0),-R 12 , -C0 2 - 
R 12 , -CO-R 12 , -CS-R 12 -O-CO-R 12 , -C0N(R 12 )R 13 , -0-S0 2 -R 12 , -S0 2 -N<R l2 )R 13 , -N(R 12 )-CO-R 13 , a substi- 
tuted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a substituted cycloalkyl group, a sub- 
stituted cycloalkenyl group, a substituted cycloalkyialkyl group, a substituted cycloalkenylalkyl group, a 
substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, a substituted heteroaryla- 
lkyl group, or a group of formula (c) or (d) as shown above; 

R 7 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl 
group, a cycloalkyialkyl group, a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heterocyclic group, 
a heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a 
substituted cycloalkyl group, a substituted cycloalkenyl group, a substituted cycloalkyialkyl group, a substituted 
cycloalkenylalkyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, 
or a substituted heteroarylalkyl group; 

0 and p are independently 0 or an integer of 1 to 3, provided that o and p are not simultaneously 0; 
J° is an oxygen atom, or a sulfur atom; 

R 14 is a hydrogen atom, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkyialkyl 
group, a cycloalkenyl group, a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heterocyclic group, a 
heteroarylalkyl group, a substituted alkyl group, a substituted alkenyl group, a substituted alkynyl group, a sub- 
stituted cycloalkyl group, a substituted cycloalkenyl group, a substituted cycloalkyialkyl group, a substituted 
cycloalkenylalkyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic group, 
or a substituted heteroarylalkyl group; 

1 isO, 1. or 2; 

R 8 and R 9 are the same or different and are independently a hydrogen atom, an alkyl group, an alkenyl group, 
an alkynyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkyialkyl group, a cycloalkenylalkyl group, an 
aryl group, an aralkyl group, a heterocyclic group, or a heteroarylalkyl group; 

R 12 and R 13 are the same or different and are each a hydrogen atom, an alkyl group, an alkenyl group, an alky- 
nyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkyialkyl group, a cycloalkenylalkyl group, an aryl 
group, an aralkyl group, a heterocyclic group, a substituted alkyl group, a substituted cycloalkyl group, a sub- 
stituted cycloalkenyl group, a substituted aryl group, a substituted aralkyl group, a substituted heterocyclic 
group, or a substituted heteroarylalkyl group; 

in the above R 1 to R 13 , such substituents on the substituted alkyl group, the substituted alkenyl group, and the 
substituted alkynyl group are the same or different and are each one or more selected from the group consist- 
ing of a halogen atom, a nitro group, a cyano group, a cycloalkyl group, a cycloalkenyl group, an aryl group. - 
OR 8 , -N(R 8 )R 9 . -CO-R 8 , -CS-R 8 . -C0 2 -R 8 , -O-CO-R 8 , -CONR 8 R 9 , -S(0),-R 8 . -S0 2 -N(R 8 )R 9 , and -N(R 8 )-CO- 
R 9 ;and 

such substituents on the substituted cycloalkyl group, the substituted cycloalkenyl group, the substituted 
cycloalkyialkyl group, the substituted cycloalkenylalkyl group, the substituted aryl group, the substituted aralkyl 
group, the substituted heterocyclic group, and the substituted heteroarylalkyl group are the same or different 
and are each one or more selected from the group consisting of a halogen atom, a nitro group, a cyano group, 
an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkyialkyl group, a cycloalkenyl 
group, a cycloalkenylalkyl group, an aryl group, an aralkyl group, a heteroarylalkyl group, -OR 8 , -N(R 8 )R 9 , -CO- 
R 8 -CS-R 8 , -C0 2 -R 8 -O-CO-R 8 , -CONR 8 R 9 , -S(0),-R 8 , -S0 2 -N(R 8 )R 9 , and -N(R 8 )-CO-R 9 ; 
or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 

9. The 5-sulfonylureido-(1H)-pyrazole derivative as claimed in Claim 4 wherein R 1 is an aryl group, a substituted aryl 
group, an alkyl group, a substituted alkyl group, a cycloalkyl group, a substituted cycloalkyl group, or a substituted 
aralkyl group; or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 

1 0. The 5-sulfonylureido-(1 H)-pyrazole derivative as claimed in Claim 4 wherein at least one of R 2 and R 3 is a hydrogen 
atom, an alkyl group, a substituted alkyl group, or an aralkyl group; or a pharmaceutically acceptable acid addition 
salt or alkali salt thereof. 

11. The 5-sulfonylureido-(1H)-pyrazo!e derivative as claimed in Claim 4 wherein R 4 is hydrogen atom, cyano group, 
methyl group, or ethyi group; or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 
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of formula (a): 



-A 2 - 




(a) 



wherein A,. A 2 . A 3 , A 4 , R x . J, o and p are as defined in Claim 1 ; or a pharmaceutical* acceptable acid addition salt 
or alkali salt thereof. 

salt or alkali salt thereof. 

T u c h ™h. ,^irt Q M HVovrazole derivative as claimed in Claim 4 wherein R 1 is cyclohexyl group, phenyl group. 
14. The5 - sulfon y ,ure t°" (1 ^ 4-tolyl group, 3-ethylphenyl group, 4-ethylphenyl group. 3-n-pro- 

r P 3-bromopheny, group, 4-bromopheny. group or benzyl group: 

or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 

acceptable acid addition salt or alkali salt thereof. 

'•' SsSSSSSSSSESSSSSSS 

aralkyl group; 

R* and R 3 are the same or different and are each a hydrogen atom, an alkyl group, a substituted alky, group, 
or an aralkyl group; 

pharmaceutically acceptable acid addition salt or alkali salt thereof. 

19. The5-su.fonylureido-(1^^ 

(1) 5-{3-(4-toluenesuHonyl)ureido}-4-cyano-1-cyclohexyl-(1H)-pyra20le; 

(2) 5-(3-benzenesulfonylureido)-4-cyano-1 -phenyl-(1 H)-pyrazole; 

3 5-{3-(4-toluenesuKonyl)ureido}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole: 

4 5-{3-(4-toluenesulfonyl)ureido}-4-cyano-3-ethyl-1 -phenyl-(1 H)-Ryraa>le; 

5 5- 3- 4-toluenesulfonyl)ureido}-4-cyano-3-n-buty1-l -phenyl-(1 H)-pyrazole, 

6 M3-(4^hloroben 2 enesulfonyl)ureido}-4-cyanoO-phenyK1H)-pyr^^ 

7 5- 3- 4-chloroben 2 enesulfonyl)ureido}-4-cyan-3-methyl-1 -phenyl-(1 H)-pyrazole. 
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(8) 5-{3-(4-chlorobenzenesulfonyl)ureido}-4-cyano-3-ethyl-1 -phenyl-(1 H)-pyrazole; 

(9) 5-{3-(4-toluenesuHonyl)ureido}-4-cyano-3-cyanomethyl-1 -phenyl-(1 H)-pyrazole; 

(1 0) 5-{3^4-toluenesulfonyl)ureido}^-cyano-3-ethoxycarbonylmethyl-1 -phenyl-(1 H)-pyrazole; 

(11) 5-{ 3 -(4 -to! y en esu ! i o ny !) u rei do} -4- cya no -3 - isopr cpy! - 1 -ph e ny 1- ( IN) -py razo! a ; 

(12) 5-{3^4^hlorobenzenesulfonyl)u^ 

(13) 5-{3-{4-chlorobenzenesulfonyl)ureido}-1-phenyK1 H)-pyrazole; 

(1 4) 5-{3-(4-chlorobenzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole; 

(15) 5-{3-(4-isopropylbenzenesulfonyl)ureido}-4-cyano-1-phenyl-(1H)-pyrazole; 

(1 6) 5-{3-(4-isopropylbenzenesulfonyl)ureido}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole; 

(17) 5-{3-(4^hlorobenzenesulfonyl)-1^ 

(18) 5-{3K4<hlorobenzenesulfonyl)ureido}-4-cyano-3^ 

(19) 5-{3^enzyl-3^4<;hlorobenzene$ulfonyl)-ureido}-4-c^^ 

(20) 5-{3-(4-bromc*)enzenesulfonyl)ureido}-4-cyano-3-methyl-1 -phenyl-(1 H)-pyrazole; 

(21) 5-{3-(2-naphthylsulfonyl)ureido}-3-methyl-l -phenyl-(l H)-pyrazole; 

(22) 5-{3-(4-ethylbenzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole; 

(23) 5-{3-(4-isobutylbenzenesu!fonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole; 

(24) 5-{3-(4-chlorobenzenesulfonyl)ureido}-3-methyl-1 -cyclohexyl-(1 H)-pyrazole; 

(25) 5-{3-(4-n-butylbenzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole; and 

(26) 5-{3-(4-methoxybenzenesulfonyl)ureido}-3-methyl-1 -phenyl-(1 H)-pyrazole; 
or a pharmaceutically acceptable acid addition salt or alkali salt thereof. 
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